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TiiE object of tliis eciies is to bring into one fociis tha 
lca:dtng foatiirea anil pTosent position of the most im- 
portant iiulustrieB of the kingdom, so m to enable the 
general reader to comprehend the enormouB develop- 
ment that has taken place within the last twenty or 
thirty yews. It is evident that the great increase in 
education throughout the country baa tended largely 
to foster ft simnltanoouB interest in technical know- 
ledge, as evinced by the spread of Art and Science 
Bchools, Trade Museums, International Exhibitions, 
&c.; and this fart:fe,"l!piii>^'o^t.'bJ-.tf "iiewiBal of the 
daily papers, in wlncli 'thfe BEonima»t9 gwbn to every 
improvement in trad^ ht JHafiUiu^'ilttesta the desire 
of the reading public, ,^o.','_bnpw^_ih'orB about theee 
matters. Here, lio^p,;^]*tW fiGiiiCt^ commences, for 
tbe only means of acquiring this information are from 
handbooks to tbe various manufactures (which are 
usually too minute in detail for general instruction), 
from trade journals and the reports of scientific 
societies; and to obtain and systoiuatizo these scattered 
details is a labour and a tint ujion timG wA. -^steiftViSK. 
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which comparatively few persons care to Burmotint. 

In these volnmes all these facts are gathered together 

and presented in as readahle a form as is compatible 

with accuracy and a freedom from superficiality ; and 

though they do not lay claim to being a technical 

guide to each industry, the names of the contributors 

are a sufi&cient guarantee that they are a reliable and 

standard work of reference. Great stress is laid on 

the progressive developments of the manufactures, and 

the various applications to them of the collateral arts 

and sciences ; the history of each is truly given, while 

present processes and recent inventions are snccinctly 

described. 
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Thb manufacture of fire-arma tad its oiigin in the 
discovery of saltpetre, charcoal, and sulphur, forming 
Bu explosive compound, now known as gunpowder. 
The Chinese appear to have been aware of its properties 
ior upwards of two thousand years, and omployed it or 
S similar compound for purposes useful and oma- 
msntol : in the former, for the removal of natural 
obstructions, as the blasting of rocks ; tho latter, for 
the making of fireworks. StantoB, in. bis account of 
his embassy to that country, states that its force hud 
not been dii'ccted through strong metallic tubes as in 
Europe, but Captain Parish {who formed one of the 
Boito of Lord Macartney) discovered in the Great Wall, 
embrasures or perforations, similar to those in Euro- 
pean buildings, and he come to the conclusion that the 
jObinese usod "jingulla " or wall guns, or some kind of 
JBre-anns ; this suggestion is confirmed by a Spanish 
^rriter, on the authority of a monk who had travelled i: 
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China, and gives even the name of the inventor of fire- 
arms. A letter written to the King of Spain by a captain 
in his service also says, that he saw a very old species 
of cannon in the arsenals of China. Nitre, the chief 
element in gunpowder, being a natural product alike 
of China and India, its properties would no doubt be 
investigated by the philosophers of these countries at a 
very early date. A Hindu poet in 1200 speaks of 
the " loud reports, the noise of projectiles," as heard at 
a mile's distance; and in 1368 Mohammund Shah 
Bahmiane captured in India 300 gun carriages, while 
artillery of old date was found by the Portuguese in 
India in 1498. The evidence is all in favour of gun- 
powder, or some other explosive, having been known in 
the East before it was used by the nations of Europe. 
Boger Bacon (born in 1214), in his Opia Magus, tells us 
how with an instrument as large as the human thumb, 
by the violence of the salt called saltpetre, so terrible 
a noise is made by so slight a thing as a bit of parch- 
ment, that it is thought to exceed loud thunder, and 
the flash is stronger than the brightest lightning. 
Schwartz, a monk of Cologne, is a rival claimant, 
though the date at once settles the priority of the 
invention in favour of Bacon. Englishmen, thirteen 
years after its discovery, made use of it in tubular 
formed implements from which to impel missiles ; 
Edward III. used cannon in his wars with the Scots 
in 1327, and Grose, the antiquary, quotes a Father 
Daniel, who says that the French first employed ord- 
nance in 1338. 

During the next two centuries we have several inci- 



r 



fire-arma, under raiious names j 
Spain, which was then (1S55) in. the zenith of its 
glory and prosperity, UBingmuskets, though very heavy, 
Bupported by a stave shod with iron to aid in taking 
aim. Italy was not slow to recognize the use of port- 
able fire-arms, and at Pistoia in 15ii the lightest 
" small arm " up to that period was produced, viz, 
the pistol, which name was derived from, the town 
where it was first taadc. 

The firo-arm of 1874, the united result of applied 
science and mechanism, whether produced by hand 
labour, or by ingenious automatic mnchines, presents a 
very great contrast to the roughly made "cannon" 
or " small arm " of a by-gone period. It ih both 
instructing and entertaining to trace the oai-ly recog- 
nition of breech loading and the revolving arm in 
collectioiiB, sTieh as the Arsenal at Venice, the MuseumB 
of Florence and Dresden, the " Artillerie " at Paris, in 
onr own Museums in this country, and in private col- 
lections, sueh as the " Meyrick," The revolving Bxm 
of Colt, and the whole family of modem breech loaders, 
have their prototypes in these examples ; and indeed 
the principle, somewhat crudely developed, was recog- 
nizable in the submerged guns fished up from the 
wreck of the ' Mary Kose,' sank in the reign of 
Henry VIIL It is also set forth on a patent taken 
out 210 years ago by one Abraham Hill, "which 
states that the breech rises upon a hinge by a motion 
under it, is let down again and bolted fast by one 
and the same motioTi ; and in another gun or pistol, 
with a hole at the upper end of the breech to receive 
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tlie charge, tLe hole is opened or stopped by a piece <£ 
iron or eteel, that lies along the side of the piece, 
movable by a realty and easy motion." 

The earliest portable fire-arm was a radely formed 
tube of iron, tied or fastened to a straight piece of 
wood, the contents t)oing discharged by a lighted match 
applied to priming powder, placed ronnd the touchhole. 
A pan was next added under the touchhole, placed at 
the side of the tube, so as to retain the priming powder 




better ; and for tho application of the match by himd, 
a simple lock was substituted, in which a cock slit to 
hold the match was hept back by a spring, so that an. 
pulling the trigger, the match dropped down and ignited 
the powder in the pan, Italy and Germany claim tl 
neit improvement, viz, the " wheel " lock, which w 
wound up with a key, its meuhanism beinf 
wheel, the outer circumference of which was rongh c 
furrowed, and having a chain attached to the asis b 
which a spring was wount up (as in an ordinary 
spring clock or watch), held by a ratchet. The lattei. 



TelisTed by the operation of the trigger, caused the steel 
to revolve against a piece of pjiitea teld in a " coot " 




head, which dropped against it in its revolution, pro- 
duced a Btream of sparks, and ignited the primiag 
powder in the pnn. The Snaphaunco lock was due 
to the Dutch, and was the type of the flint loct, fliat 
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being Bubstitnted for pyrites as the Bpark-prodneing 
material. Its constmction was a cock carrying the 




SDaphaQDce. 

flint, a hinged furrowed piece of steel which covered the 
pan, and a trigger operating on springs which released 




Flint Lock used previous to introduction of percussion principle. 1. 

the cock bearing the flint. The flint locks of the old 
" Brown Bess " of the British army, altered into per- 
cussion only in 1842, or the fowling pieces used in 



Bngltmd for so many years prior to 1807, were simply 
improYements on the constrnotion of the "Snftptaunce" 




In 1807 B. now principle was applied to the discharge 
anted, by Foreyth, viz. that of i>ercii8- 
1 which fulminating powder was substituted for 





Percussion priaciple illustrated. 

the flint, the cock which boro it being converted into u 
hammer. In its latest and moat perfect development, 
the pereufiaion lock may he deecrihed as follows, Ttsi 
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hammer was roleaeed by springB, and foU or was im- 
pelled upon a perforated Gteel nipple, on which was 
placed a email copper cap with some fulminating 
powder in its interior; the blow of the hanunor ex- 
ploded the fulminate, the fire or spark from whioli 
deacouded down the perforation in the nipple, com- 
municated with the powder in the barrel of the gun, and 
discharged its contentB. The percussion principle 
deservedly held its place for half a century, or nntil 
the recognition of the breech-loading system, when the 
cartridge containing witfain itself the means of its own 
ignition, may be said to have entirely displaced it. 

When the superiority of the needle gun of PruBsia, 
in ISG-t, became apparent, and experimenta proved 
that the danger arising from the use of cartridges con- 
taining their own means of discharge was a mytfa, the 
old system of construction of fire-arms may be said to 
have come to an end. Stock, lock, and barrel have 
been changed, and but little now remains of the old 
flint or percussion lock, all the features of which have 
given place to details more usefiil, but not so ex- 
ternally attractive. 

The recognition of the breech-loading principle 
has been followed up by nearly 600 inventors, pro- 
minent among whom are Snyder, Eichards, Alhini, 
Remington, Lancagtcr, and Martini, &c., from the 
needle gnn of Prussia to the chassepot of France, 
and thence again down to the latest improvements in 
breech loading. Two ideas seem to have occupied the 
inventive mind. First, the opening of the breech by 
I ^giyujfl' back D bolt, which, after inttoiicma 'iva ckAt 



ifl agaui puBhed forward, the Iiandle of tie boll 
being turnecl down to the right, and Ltsld in its Bocfcet 
like an ordinary domestic barrel bolt, though in the 




bolt of the gun there is an arrangement by which t 
cartridge can be diBcharged and its empty case with- 
diawn. Secondly, aa in the " Snyder," the block which 
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metal is held fast by n Bpring bolt, on tbe exteiitv rf 
which will bo obeerrcd a projection or nipple ; ttifl 
contains a spiuiUc held in position by a small epixal 




epring, which, on being struek by the cock ^^ uouiuici 
(oD its leleaee by the trigger), is driTen againet the 




Snjdcr Breech-loader— Bi 



end of the cartridge containiiig the fulminato, and 
charges the piece. The fire comniiiiiication is cei 
to the charge, and provisiou is made for the witl 
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drawal of the empty cartridge caee by the opening of 
the hreeeh for tlie introduction of a. charged one instead. 
Ab the "pereaasion" principle took the place of the 
flint in 1843, ho the breech loader replaced that of 
percnseion, and the Enfield percnasion rifles were con- 
verted, by simply cutting off a portion of the broech 
end of the old bftrrel and adding the new breech block 
thereto. 

Recently, however, authority in high places has 




^ch-la-iding Riflp— Brcocb open. 



1 favour of the Henri-Martini system of 
breeeh loading, which is neither a bolt, nor a movable 
block opoiiiug to right or left, but consists in an oblong 
mortised iron bo:& with a movable ringed lid operated 
apon by a lever, which might under the old flint system 
have been taken for the " guard." The cartridge is 
introduced by moving the lever, which depresaea the 
lid or cover of the breech epaco, and permits of the 
introduction of the cartridge', the \&\ts vA.i^iss^ --iSiSivA. 
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back, and by bo doing raieoa the lid of the breech txymt. 
Proviaion is made for the discharge of the cartridge,!^ 
the propuleiou of a projecting apindle ; and after firing 
the spent cartridge caso ia withdrawn by moving Ihe 
lever, and the Boldier, by tilting the " arm " to the 
right, drops it out. 

The chief points in the conetrnction of ganB, 
aa regards locke or means of firing, having been 
glanced at, I will now come to the barrels, and more 
particularly the rifling of them, in order to direct the 




Heori-MsFtini Bie«ch-!oading Rifle — Breech closed. 

bnllet with certainty. Zollner, of Vienna, made one of 
the earliest examples in 1<320, and Koster, of Xttrem- 
berg, gave a apiraJ or winded direction to the grooves, 
in order to make the bullet apin on its own centre, 
while in England, Arnold Bouepon, a foreigner, in 1636, 
GQoma to have been the first " to rifle, cut out, or screw 
barrels as wyde or as close, or as deep or as ehalloir, 
as shall be required, with great ease." The groovea in 
rifle barrels vary in nimiher from three to five or evem 
seven. Tho Enfield rifle has three, the 'Whitwortji 
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seven, bat the different form of the cutter used coa- 
TOrts what are practically grooves in othor rifle bmrelB 
into conTei threads, traversing the interior. The 
"Lancaster" rifle is at the month of the barrel appa- 
rently au oval " bore," but in the interior of the barrel 
the oval is " winded," with the intention of giving the 
spinning motion to the bullet. 

To suit the varieties of rifling, the bullets used now 




are no longer apherieil, but elongated, nor are they 
cast in moulds, but made by compression with dies 
from coils of lead wire. The Whitworth bullet was 
made to fit the rifling of the barrel, but experience has 
proved this to be unnecessary, for the bullet is com- 
preaseJ by the explosion of the powder, 90 as to fit 
every groove. The " Express " bnllet is in length 
twice its diameter, while lightneaa, which is an advan- 
t^e for ordinary range oud ensures the spinning of the 
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bullet, is socurcd, bj its beiug mode hollow and by the 
insertion of a solid ended copper tube, wliicb majr be 
filled with fnlmiuate, and converted into a miniatnra 
shell, cansing the bullet, oa its meeting with 
obstruction, to expand, and inflict a most dongerons 
injury. 

Modem reqnirementB ofiBocIate in the breech loadez 
the bullet and ammunitiou in tho form of « cartridge, 




A. Wbitworth Bullet 
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which within tho laet ten years may be said to have 
created a new induatry. The metal case was formerly 
made of thin paper, or as mote recently in the " Boxer, 
of thin braes, and rolled up into n tnbe, but is now 
produced from flat discs of metal, converted by means 
of presses, aided by pouches and bolsters, into eeamleSB 
tuboB. In this Iflhoui and in filling the cartridges 
upwards of 1500 females are engaged, and if to thi 
are added 6C0, engaged in the manufacture of tho 
ouBsion caps which are introduced into the cartridf 
the aggregate number of bands employed amount 
2100 in this auxiliary to the gun trade. 
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Vast eBtabliBbmenta are occupied in tJie production 
of oartridges alone, and those Lave increased the con- 
enmption of the caniposite me- 
tal brass, requiring the labours 
of large numbers of metal roll' 
erB and others, employed in 
making the tools by which tho 
oorttidgea are produced. 

I shall now briefly describe 
the manufactm'e of fire-arms ; 
gtm making, as a trade and as 
n manufacture, being very dif- 
ferent thinga. The country gun- 
smith nBUallj buys the barrel 
and moon tings for the gun 
from the large mQsufacturer, 
the barrel being nearly finisbed, 
all except the laet " bore." If 

for a rifle, it is "threaded" or G. Percussion Capstrnck 

rifled. Jie makes the mount- j- ei„]uijj cartridee 
ingB, such as butt plates, guard 

and lock plates, for the lock, the springs, &o,, and 
does all the fitting together of the iron work to the 
atock, and polishes, "browus," or "blues," the metal 
work. Tho country gunmaker can produce any part 
of a gun, but it will be evident that, had gun 
making been conducted on similar principles, Edgland 
could never have achieved the poeition that she has, as 
tiie most successful gus manufactniing country in tho 
world. 

In its great scat, Birmingham, advanta^a ^«ib 'lAJuaGt. 



B. The Bull. 

C. Cartridge i 

D. BaU in do. 




..^.i AkrfK, wlHh) Ibe " aerev pins' «ladi «atea2.! 
)r^l<) i](« fitlllii! tt^otlier of tlie lock mlao fanned •, 
tipht.)kinf, Tlin x nights" hy which aim is fatkea 
tt(tHl#wl Hinii ft (llfinioD of labour; and there wae 

fi'fttUM "biHBK>," fllorKof '■ lumps" and " break-oflfe," 

Vih't |(t■^■^fll^Pl1tlllly llio brooch end of the barrel ; "per- 

t^tlMfitll-W," wild niilxhtnl only the nipple seat; "jig- 

ilH-^/' tlltti MM (he iii|i|>l(! and ndjneted the hammer 

•itllMl titt-iL-h til.. i<n{. t.t) Ihc nipple ; " Btockers," 

' t.t id' i\\e {mtMk und hwks to the stock; 

- \y\\>\ )mt in Uio acrowe and completed 

' ' ti-l> H«iinHf (ij- the sbwker ; ■' strippera," 

' ' "'tl \\\i< (p\w ftw riditig and prot^ng; 

' \S\^ *\tfit\ E " irao.>tfa<?ni,'' vbo pieparacl 

' M ll^fi'ib^ tit '"VftttVun^T-, 
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'ho diBtiibnted the various parte, aiid when they 
'■were returnad from the several workmen, put the 
■ goiis together and adjusted them. Besidos "makers 
toS^" who gave the stocks their final finish, there were 
f engravere, who executed the decorative enrichments ; 
rand lock " freers," who examined, and made the lock 
[ Bweet and &ee in its action. 

|. The process of manufacture will now be described, 
t previous to the introduction of the gun-making ma- 
■«fainery. In common gune, the barrel was forged 
I' from iron called "skelp," which was heatod, turned 
I up into a tube and welded at the junction of the 
, two edges by the hammer, or by passing it through 
I grooved rolls, The larger " bore " of the old guns 
li permitted the use of a mandril in the operation of 
I welding, while barrels of a middle and those of a 
Buperior quality were made, by winding a ribbon or 
I naiTow strip of iron round a mandril in a spiral 
'direction, welding the edges of the strip together. 
'' Another quality of very superior excellence was pro- 
duced, by taking a bar of steel and another of iron 
J formed out of horseshoe nails, and welding them 
' together. The bar produced was twisted, drawn into 
thin strips and again welded, and the barrel thus 
called a " Damascus twist " barrel. In 
another variety, very thin ribbons of steel were welded 
into one bar, while horseshoe noils formed another. 
Sotb bars were twisted, or welded into a single one, 
which a strip was made, to be wound round 
tuandril as already described, and welded at the 
ion of the twists. 
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This imp&rted'the twisted appeu^ 
HjacG obBorvable on the barrels of beat 
guDS is the application of the acid 
uaod in "browning." The roughly 
forged boiTol waa then passed into 
the hands of the " borer," who, 
with his long-shanked square bita, 
placed the barrel on his bench, and 
by mannal labonr formerly, but by 
"power " now, bored it out, the barrel 
in the process of boring being clipped 
by a olamp on which was a projeotimg 
pin — while the bench in its eitenul 
horizontal surface had also pins 
placed perpendicularly at certain 
distances. A bent lever, the fulcrum 
of which is gained from the pins on 
the frame, pressed upon and foreed 
the- barrel against the boring bits ; 
and during the operation, in order to 
keep the band cool, a supply of water 
trickled down upon it. The final 
boring of the barrel, after a succes- 
sion of " bits " had been passed 
through it, was facilitated by a box- 
wood splint applied on the sides of 
the bit, which rednced the cut, and 
rendered the polishing of the bore 
comparatively easy. The barrels, 
admitting that thoy were perfect, 
were then sent to the grinder, who 
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, in motion by power, ground the 
Burfaoe of tlie bitrrel with an uccurauy aud trath which 
long ptBcticG only could give. In some manufoctorieB, 
the barrels were tnrncd in a lathe by means of a 
travelling slide rest, but after being turned, they were 
Btill subjected to the grinding process. Then followed 
the fitting-in of the breech pieces, which rei;|uired the 
screwing of the interior of the butt end of the barrek. 
The setting of the barrel was accomplished with un- 
erring certainty by simply " viewing," or looking down 
the interior, applying a judicious tap with a. wooden 
mallet. 

The other portions of the gun, as butt-plate, guard, 
triggers, springs, &o., were originally produced by 
baud forging, but greater accuracy aud diminished 
labour in removing excess of metal have resulted 
from the use of the stamp and die, in which is sunk 
the intaglio representation of the gua mount. The 
hammer of the stamp carries a counterpart of the die, 
on. which the boated iron is laid ; the hammer descends, 
Bud a snccessioa of blows produce a counterpart of the 
cut. The filers and finishers supplied with the iron 
Uanks proceed to tile up, fit, and otherwise iiuish the 
several parts, while those which could not bo finished 
with the file or turning tool are worlted by"grindora," 
or revolving tools, to which motion is given by the 
lathe, or drill-bore (chiefly the formpr). Scren-s are 
J, by which the several parts of tho lock ore ar- 
ticulated or placed in proper connection with each 
other and fitted together, though yet uuGiiisbcd, while 
the lock, barrel, and other parts are conveyad tu ita 



20 BRITISH MANUFACTURING INDUSTRIES. 

" stocker," who fits them on the stock, and makes the 
necessary preparation for the reception of the ramrod. 
The fitting of metal parts to the stock having been ac- 
complished, the gun is taken to pieces and distribnted 
among the various workmen who have produced the 
several parts; the sights are attached to the barrels, 
which have previously been proved at the proof-house, 
and the latter are then polished by friction with emery 
sticks and ore and sent to the " browner," or colonrer, 
who, with his mixture of acid stain, can produce on 
inferior iron the appearance of "twists" and veins 
superficially, which gives such intrinsic value to the 
best barrels. 

Another system of gun making has been introduced 
within the last eighteen years, in which, so far as the 
formation of the several separate parts of a gun are 
concerned, human labour is almost confined to the 
superintendence of the machines by which the several 
parts are produced, and to that which no machinery will 
ever accomplish, viz. the connection and fitting together 
of the several portions made by the machinery. It 
must be evident also, where numbers of articles are 
required for a given purpose, in which taste forms no 
element, and practical usefulness is the only end aimed 
at, that, one example of a satisfactory kind having been 
made, the power of inventing tools or machines to re- 
produce its parts is not beyond the means of accom- 
plishment ; and that this can be done, and that every part 
can be made to be "interchangeable," was demonstrated 
by the Americans, upwards of a quarter of a century 
ago, at the Springfield Armoury, Massachusetts, TJ.S. 
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This eystem of gnn manufacture, first reported upon 
Sir Joaejih Whitworth, when sent as Eaglieh Com- 
missioner to the Now York Exhibition of 1853, re- 
sulted iu a Commission being appointeil, the membere 
of which, military men or others immediately con- 
nected with the Board of Ordnance, reported on the 
efficiency and speed in productive power of the Spring- 
field maohiuei). The Enfield gun manul'actory was 
commenced and fitted up with American maahines, 
and private local enterprise originated almost at the 
3 time tho small-arms factory at Small Heath, 
' Birmingham, whore was adopted the same class of 
machines, which have since been materially improved 
upon. At Enfield and Small Heatli, stomps moved by 
steam, ptuduco with nnerring certainty from " blanks " 
of iron of suitable size butt, lock, plates, and portions 
of the lock, breech pieces, shoes, barrel-holder hoops, 
nose-caps for stocks, sights, guards, trigger pieces, 
bayonet blades, and sockets. Presses fitted up with 
outting-out tools, punch out, trim, and relieve the 
Btampingfi from the superflnoiia metal, or " fins," left 
after stamping. Forging machines of rapid action 
draw out the " swivels," and afterwards bend into form, 
or foi^e the portions of the ramrod which are of unequal 
diameter, while steam hammers produce the heavy 
perforated breech pieces of the Martini and other 
breech loaders. 

The finish of the various portions which make up a - 
gnn or rifie is eSccted by machines, which carry drills, 
bits, grinders (or wheel cutters), all made to gango and 
jd thereby, and which drill or open. oii\i ^Coe 'ycXutvuX 
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psrts of the portion to fit oa. These are pbesf 
mandrils, &e., corresponding to tbeir internal 
tion, u)d nhicb, firmlj' held there, hare their 
contour delineated by mftchinea fitted with 
which operate aa a planing machine horiEontally, m 
slide rest perpend icnlarlj, or as rapidly rerolTii 
" grinders " (i. e. toothed steel wheels) ; the amonnf 
" cut " is determined by a " tracer," which follows 
contonr of the model of the part desired to be oo] 
and reprodnced. The whole system employed is I 
inrented by James Watt, and applied in his acnlptnrin 
machine nearly sirty-eight years ago (still to be 
dnst-corcred in his garret workshop at Heatfafidi 
Handeworth), and also in the copying maehines 
M. Oollas, Cheverton Bates, and Jordan's wood-carnn 
maoliinery. The "tracer" defines the tool cnts, 
depth of the cut is determined by the model trkcei 
but all the machines, however nnmerons, whethi 
operating on wood or metal, are simply copying, th(n^ 
copying with nndeviating acenrecy even to the 8000 
part of an inch. No hand labonr conld acoomplit 
such accuracy or sach unvarying uniformity, for 
thousand portions produced by the machine are tl 
same, and are " interchangeable." 

Thore are machines to produce and all bnt finii 
every part, though the irregular forms of some h1|( 
that their internal and external contours neceasita 
the employment of many different machines. In son 
of thoHO a change in the form of tool or cutter and t 
model to he copied will suffice, hat in the prodooti 
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of an Enfield rifle, the procesBee gone through exceed 
700, and this will explain the necessity for the Tariety 
and number of the machines used. 

In no parts of the maciiine-procesa of gan making 
is the advantage more strikingly apparent, thun iu the 
production of the " stock " of the gun, the fitting in 
of the lock, and the perforation of the wood through 
which the connecting Bcrewe pass, and in which the 
ramrod lodges. A gun stock made bj hand is a slow, 
tedious, and expenaive process. By machinery it is 
JQSt the opposite, and is produced with all its pecu- 
liarities of varying thicknesses and sections in three 
ntes. It is turned in a lathe, two changes of posi- 
tion only being required ; hy the one the butt is pto- 
daced, up to where the lock fits ; by the other, the 
part on which the barrel rests, and into which the 
lock is fitted. As the stock-turning lathe embraces 
all the principles involved in gon making by machi- 
nery, a cut is iutrodnced with the model and the 
stock in course of production, in situ. The " blank " 
of wood out of which the stock is made is received 
&om the stores in the form of the future stock, but 
very imperfectly. It is laid on a machine held by 
guides " in a position to ensure the angle of the 
butt-end placed against the shoulder being correct ; if 
not, the excess of wood is removed with a circular saw, 
and it is then laid flat against a proper template, into 
'which four movable points are fitted. A blow with a 
ner drives these points into the end of the stock, 
Iwnng four holes, and the blank is then placed 
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ngeauBl four spikes attached to a &ce-plate vHoli re- 
volves with the spindle. The spikes fit into the holes 
Already perforated, and the wood which snppcwts the 
boriel pssses throngh a collar and is held at the part ■ 




Machine aud for Cnniing gnii'itDcka. 

A A. Bed of machine. 

B. Collar through which barrel end of atock is passed — which 
rerolves. 

C. The oaat-iron model of stock. 

D. The wood to produce the atock. 

E. The revolving head carrying face-plate against which batt 
end id filed. 

F. The belt, which gives motion to the lathe. 

G Hud H. Belts giving motion to cutting tools, and connectii^ 
these with the wheel-tracer K (which follows or passes over everj 
part of the cast-irOD model C). 

little beyond where the look fixes; the bntt end is now 
" centered," and an iron model' of the intended stock 
attached at a little distance tiom the " blank." The 
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"tracer" of the iron model is a reToIving wheel of 
metal, which is forced by a weight to press against the 
model, and to follow its varied contoui' by means of a 
counterpoise weight suspendod to the tracer. The 
cutting tools, twelve in niunhcp, are fitted to a block of 
metal arranged in a series of four ; the first four get 
rid of the euperfluous timber (these are gouge-formed) ; 
the second produces a nearer approsimatjon to tho 
correct shape, while the last four chisels smooth 
the stock, to enable the final finish to be given with 
glass-paper by hand. The rationale of the operation of 
the stock-turning lathe ia, that the tracing wheel follows 
the contour of the model and operates on the cutter 
block, and thus the farmer wood blank is converted 
into the finished stock with all its varying sectiona, 
thiokneSBes, and pecnliaritios of outline. 

The barrels, which itio now formed entirely out of 
steel, not welded ia ribbons hb described before, but 
drilled through out of the solid, are bored with rimers to 
the size, and " rifled " by skilfully constructed machines. 
They are then turned in their entire length by slide 
rests, and the poliehing of the barrel is also done by 
machinery. Accuracy in every part of the gun ia 
ensured, by subjecting it to gauges of the most un- 
erring truthfulness ; the value of this accuracy is most 
important, as a portion of tho arm when broken 
in service can be replaced from the stores of inter- 
changeable duplicates, by tho simple removal of 
the broken part and tho substitution of a perfect 
piece. The putting together may be said to be the 
only detail which rcc^uircs skilled labour. The a 
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taken to piocea, which are distribntod, polished, and 
aent to " browner " or " bluer " ; the Btouk is glass- 
papered, oiled, aad varnished, after which the parts 
are fiaall; put together or " set up." They are then 
Hubjeoted to the examination of an authorized inspector, 
or "viewer," appointed by the Government or pnr- 
ohaeer for whom the arma have been produced. 

The distinction between the production of fire-arms 
by the old method of Lund labour and the new system 
of " machining" or automatic machinery having been 
described, the difference between the two methods vrill 
be readily understood. The former is liable to the 
errors of all hand labour ; in the latter, all things being 
properly attended to, the result must be absolute aoon- 
racy. Prejudices against the system are rapidly being 
dispelled, for the makers are introducing machines to 
effect more readily certain portions of the work, and 
the workmen do not now object to use these appliances. 

Viewed as an industry, the manufacture of fire or 
small arms occupies no mean place among those of 
England, as the following brief summary will show. 
Of artisans employed ; of males there are 12,017, and of 
females 306, of which about three-fifths are at work in 
and about Birmingham alone. Their earnings vary, bnt 
bear a relation to the ability and responsibility with 
which each discharged their Beveral special require- 
ments, and all earn higher wages than those of France, 
where, previoua to the last wars, the average varied from 
lis. 3d. to ICs. Id. per week. In Belgium, at Liege, 
the centre of the gun trade, the averagd was 12«. per 
week, but this included the earnings of women and 
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cLildren, and the ayerago of men was 208. IQd. per 
week, exceptional coses realizing }iigher wages. 

It was probably owing to tho knowledge, that in no 
towif in Engl&nd were to be found so many mechanics 
capable of esecnting new work as in Birmingham, that 
gun making became one of the great Eritish indastries. 

In the reigQ of William lH., the ability of the work- 
men, in adapting themselves to the production of new 
special objects in metal, was the subject of a letter 
from the War Department to Sir RicLard Newdigate, 
at Arbury, near Warwick, dii'ecting his attention to two 
Snaphaunce muaketB of two different patterns (sent 
by the Tamwortli carrier), and asking Lim to cause 
them to be shown to " ye Birmingham workemen," 
requesting him to ascertain their ability to make, and 
if they could undertake the production of similar 
articlca, and to state their lowest price for a complete 
" mnsqnet " ready fixed ; or for a barrel, or a lock, " or 
together as they will make them," A reply was sent, 
and three years after a trial order was received, in 
which we recognize, for the firttt time, the safeguard 
element of a " proof-house for barrels," an official 
"Tiewer," and an official mark after "viewing" struck 
on every portion of the " arm." The price of the 
"musqueta" was 17s. each, and their carriage to 
London, at tho rate of Ss. per hundredweight. They 
were to be sent in quantities of 100, and cash paid a 
week after delivery. Up to the period when the above 
order was given, all the guns for the English army 
were made in and imported from Germany. The mana- 
factnre of military fiie-anus in Birmingham continued 
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B. brisk up to the peace of 1714. Tbe prodaction of 
W Bporting guns was commeBced there in 1793, In 1808 
ft the ilomand for military guns again bocnme urgeut, 

V and exceeded the Birmingham power of pr»duction, bo 
m that enpplies were again purchased from German;. 
m The energy of the miLUufucturers cansod artiauiB 
' engaged in other metal trades to flock to their worb- 

ahops, and raatorially to increase the supply of gona. 
Statistics show that from IMorch 31et, 1804, to Sep- 
tember, 1815, they produced of muskete, rifles, carabines, 
L-cnd pistols 1,743,382, and for the Board of Ordnanoe 

■ during the three years from August 14, 1814, to 
B~AngUBt, 1817, of muskets of a new pattern 84,507, or 
H.ft total of 2,673,366. In addition to these, within the 
B period from March 1801 to 1817. Birmingham sapplied 
I to the Board of Ordnauce 3,037,644 gun and other fire- 
arm harrels, and made 2,879,203 locks for rifie^ 
carabines, and pistols, besides furnishing materials for 
1,000,000 guns for the East Indies, and for its 

[ trade 500,000 fowling-pieces. In a national point of 

■ Tiew, the importance of the manufacture of guns ia 
F increased, by a knowledge of the fact that the Boyal 

Gnu Factory and manufacturers in London, irom ] 
to 1816, produced 845,366 military guns. The total 
number of complete fire~arms produced in Birmiughom, 
I from 1804 to 1815 inclusive, reached 5,000,000, or at 
B'ihe rate of 416,663 per annum ; and in the tea yeoTB 
B-fcjm 1854 to 1864 (including the Enfield production), 
V'to 611,630. By comparison, the Belgian for forty-fonr 
K years, from 1820 to 1804, is considerahly under the 

V ^English rate of production (even at the former period 



in 1804 to 1815, it amounted only to 403,360 per 
annnm), while 11^ years of the production of ten 
arsenal factories (September 1803, to December 1814) 
in France average only 216,639 per annum. 

Tested by money Talae, the result is also in favour 
of England, In eight years, 1857 to 18G4, the average 
value of guns exported by France amonnted to 366,264/. 
per annum. Belgium in ten years, 1855 to 1864, es- 
ported 6,842,264 guns at 24s. each, value 8,210,716i. 
Ihigland in tho same period esported 4,632,954 at 
328. BA, and 978,249 at 60s. each, value 10,a3,993Z. 

The fluctuating natnre of the gun trade is an observ- 
able feature. From the peace of 1815 but little was 
done in military arms, until the Crimean war, save the 
eonversiou of the flint locks of the old " Brown Bess " 
into percussion locks, while subsequently the American 
and Franco-German wars were important influences. 



By the late W. C. Aitkeb (BirmLnghiun). 

If the importance of an induRtry iB to be 
by the number of individnale engaged therein, one of 
tbe largest, in tbo " hardware " division of maDufactureB 
would be that of wrought nails (made by hand), though 
the onco numerous "hands" employed are rapidly 
decreasing. In 1830 it was estimated that SO,000 
men, women, and children were working, but in 1861 
the number only amoimted to 26,000, and now (187J) 
the number employed scarcely exceeds 23,000. Thu 
arises no doubt from the introduction of machinery for 
the production of " cut " and " machine-wrought " nailB, 
which, particularly the " cut," are rapidly displooing 
the " hand-made " nail in the market. This is scarcely 
to be regretted, as the condition socially and intel- 
lectually of those employed in the baud-made B^ 
trade from the commencement down to the 
time bos ever been low. 

Ifail making in thia country can be distinctly traced 
to the improvements in the manufacture of iron, and 
particularly the introduction of "slittiug" mills, by 
Shutz, a German, who arrived in this country in 1665, 
and was associated with William Humphrey (tbe then 
English Assay Master) in the management of ] 



IfATZa. 31 

Royal, Mineral and Battery Works, tte property of the 
Crown. These mills supplied nailers with raw material, 
I the form of "slit" rods; the trade in consequence 
grew, and became loealized where it now is. The chief 
centre of the nail trade is in the towns, rillagee, and 
hamlets around Dudley and Biomsgrove, an ancestor 
of the Foley family in 1600 having set up a slitting 
mill at luB iron works near Stanbridge. 

The condition of the nailers in the early part of tho 
i^ign of Queen Anne (1713) appears to have even 
then attracted attention, and in ' An Essay to Enahla 
the Necessitous Poor to Pay Tasea ' it was stated that 
nailers worked from four o'clock on Monday morning to 
late on. Saturday, to get 3s. per week, that sum being 
frequently reduced by the bad iron supplied. The 
remedy suggested v&s an extra advance of 6d. on every 
1000 of nails, to be apportioned as follows : 2d. to 
the nailer. Id, for a schoolmaster, school, books, and 
clothes for the nailer and his children, " to educate them 
to read their Bibles, and to xrrite, that they may know 
their duty towards Ood and man, and to know them- 
Belres;" Id. went to tho wholesale dealer, and 2d. to 
tha "Corporation of Mines," &c. It is to bo regretted 
that the reports of two Governnient commisaions, ap- 
pointed retepcctiTcly in the years 1841 and 1855, to 
inquire into the employment of children, disclosed the 
melancholy facts that the lapse of nearly 150 years had 
neither improved the dwellings, workshops, nor habits 
of B male or female nailer, and the education of their 
children, till now, has continued to be neglected. 

There are no large manufactories in which. 'B.^m.VMCb 
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of nailers work imder one roof. Nail mukiDg by hand 
is eseentially a home trade, practised in Email ebeds, or 
ebopB, attached to dwellings, in wLicb nut imfrequeutl; 
the father, Ida sosb, and danghterR ivork together. The 
"forgee" are rarely more than 15 feet by 12 feet (thi 
ordioary size is 10 by 9 feet), and the only means of 
ventilation is by the d'lor, and of lighting, by two 
imglazed apcrtureB, while the interior is filthily dirty. 
The advantage taken of female labour in the trade is 
peculiar. One hundred and forty years ago, Hutton, 
in bis journey to Birmingham, in the neighbourbood of 
Walsall, saw numbers of scantily clad women at work 
in little " Bmithies," and on inquiring if they shod 
horses, he was told they were naUors. Of the 26,000 
individuals employed in the trade in 1861, nearly 
11,000 were females. Division of labour enters into 
the nail trade, in so far as certain nailers confine them- 
selves to the production of only one kind of noil, the 
maker of " horse-shoeing nails " rarely or never nnylpn g 
"rose" or "clasp," while the "tack" maker in turn 
confines himself to his speciality. The rapidity with 
which nails may be made is illustrated by tbe fact, 
that in two weeks a workman made 40,800 flooring 
"clasps," each of which was struck by a hammer 
weighing 2 lb, twenty-five times, including the welding 
tf^other pieces of nail rods which had become too short 
to work. The number of blows struck amounted to 
1,033,656; tbe rods were hooted 42,836 times: a 
good example of rapidity, skill, Eind miuuteuosa. Tha 
smallest variety of " tacks " sold, weighs 4 oz, per 
1000 ; and not uniroquently a skilfnl tack maker 
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■ daced an equal nambet which did not exceed 20 grains 
in weight, and so Bnutll that they could all go into the 
barrel of a goose quil!. 

The name "nail" ia generally applied to all kindB 
of nailB, but the sovoral varieties with special names 
are legion, and are well known by those who use or sell 
them. An ordinary trade list embraces some thirty 
varieties, some being sold per lb. or jier cwt., others 
per 1000 ; but when 1000 is purchased {unless by 
" tale "), the purchaser only exceptionally gets his 
anmber, in all likelihood only between 760 and 
1000, thongli the nailer is paid by number or " tale" 
by the "nail master," who does not count, but weighs 
the nails. 

The varieties of nails usually sold, consist of Bose 
and Flemish tacka, varying in length from ^ up to 
■J- of on inch ; there are other nails tack-like in form, 
larger in Lead, longer and thicker in shank, known as 
" Clout," " Sacking," " Slute," " Tray," and '■ Saddler's " 
naUs, ' " Bose " beaded are distinguished by the head 
being elevated slightly, whUe on it four blows of the 
hammer are distinctly visible ; " Clasp," by the head 
being formed by only two blows of the hammer. It is 
used in " flooring," and as it sinks readily below the 
Borface of the wood into which it is driven, it is used 
generally for woodwork planed over after being put 
together, "Erode," which have only the indication of 
a bead at one side, are produced by one blow of the 
faammoF. These form the great bulk of hand-made 
nails produced in England, the remainder being made 
np of horae, Kent and Ebbsx bTirOie, %B.te, ^i."^. 
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plate, scupper, mop nails, and spikes, to which should 
be added the varieties used by the heavy shoe trade, as 
hobs, " sparrables," or "sparrow-bills," "tips," and 
" clenchers " ; " tenter " hooks, formerly used by dyers, 
&c., to dry the cloth dyed by them, are also made by 
nailers. Each has its special qualities distinguished 
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A. Horse nail. 

B. Mop nail. 

C. Rose nail. 

D. Dog nail. 
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E. Clout nail. I. Tack. 

F. Countersunk-head nail. J. Tenter-hook. 

G. Clasp nail. K. & M. Sparrables. 
H. Kent hurdle. L. Joiner's and Brad. 



by such terms as Fine, Best, Best B^st, and Weighty, 
while others made for export purposes bear the names 
of the several countries and the timbers for which 
they are intended; the nails made for Australia, for 
instance, would be rejected by the inhabitants of a 
colony or country where the wood is of a softer quality 
and vice versa. 
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Nail makers rarely work for tliemselvea or their own 
profit, but foe employers oolletl " nail maBtei'8," who 
have warehousES in the distriuta where the trade is 
situated, aud who, on certain days, give out nail rods 
to be worked up during the week. The nailer is paid 
for the quantity produced either in money or goods 
(by the " truck " eyatem), the latter being generally 
h^h in price, and realizing a large profit to the nail 
master. 

The nail shop is small, and usnally dirty, contain- 
ing a pair of bellowa, and small anvila mounted on low 
blocks, on which is fixed a chisel ; the only tools, 
strictly speaking, being a peculiarly formed hammer, 
having a, head with but one striking face, inclining 
towards the handle. The remaining tools are pieces of 
steel, perforated at both ends, and a " bolster " through 
which to drop the pronged spike of the nail, in order to 
form the head ; and with theao simple appliances and 
tools the nail maker gets to work. He heats the nail 
rod on his hearth fire, hy means of hia bellows, turns 
to his anvil, rod in hand, and with a few blows of hie 
hammer convei'ts tlio blunt end of the rod into the spike 
of a mxil, which is cut to length on the chisol while 
still attached to the rod; thou seizing the "bolster," 
he drops the spike into one of its two holes, separates it 
from the rod, and by a few more blows coaverta the 
enrplua iron projectiug out of the bolster into a head. 
Other rods, ready beitted, are withdrawn from tho flro, 
and the operation repeated with great rapidity. 

All " headed " nails are thus produced, except those 
of larger size, with omameutai, oi moviieA. 
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heads, Buch as door studs, or for fixing nprigtt 
eponting, in which tho head is formed by ft " swage " 
or die, or a double hammer, called an " oliver," worked 
by treadles connected with corde ; one liftmmor draws 
ont tho shank, while the spike end is dropped into a 
"bolster" under tte other, which bears n die with a 
design for the head. Tho workman presses on the 
treadle, caneee tho hammer to descend on the piece 
of iron that protrudes from the surface of tlie bolster, 
and the ornamental head is produced. Horse nails 
are not " bolstered," tho head being a part of the shank 
to fit into the groove which traverses tho under snr&ce 
of the " shno," and fui-mcd at the Eamo time as the 
shank by the hammer only. 

Patent machine-wrought nails up to the present 
time have boon slowly, but gradually, finding their way 
into the market, selected in preference to " cnt " 
by purchasers who consider haod-wrought as the 
best nail, but recognize in the machine- wrought many 
of its qualities, while the cost is less. Hitherto, the 
machine-made have been confined chiefly to the pro- 
duction of a very few varieties, such t« "Eofie," "Olasp," 
and "Horse"; tho characteristics of hand-wronght 
are well preserved, except as regards sharpness of the 
external angles of the shank : and there is a, poculiapitj 
in the form of the head of the clasp, in both " Clasp" 
and " Rose." The grip of the die to form tho head in the 
former compressea the ahank immediately under the 
head, while in the latter variety, it widens or flattens 
the shank laterally. The shanks are thinner than 
then' termmationa, and this peculiarity eompensatea 



NAILS. 37 

the told gained by the sharp angles of hand-wrought, 
or the sliarp and minutely rough angle of the cut 
nail ; the wood being elastic, when the machine- 
wrought nail is driven immediately under the bead, 
the wood clings to the nail by its spring, and preeentB 
a rosifitaace to its witbdi'awal, which apparently com- 
pensates for the want of the properties alluded to in 
the hand-made and the cut nail. Two characteristica 
are possessed by the haud-niade over the machine- 
made nail, Tiz. elasticity and rigidity, and no system 
of oompression by rolling will jiroduce the uniform 
BharpnesB of angle, nor impart the rigid elastic pro- 
perty which can be obtained by percussion, resulting 
from the rapid blows of the naQer'a hammer. And 
these attributes alone will ensure a demand for hand- 
wrought naQe, especially " Horse," in preference to 
maohine-wrought. 

Any description of tho machines now used for patent 
wrought nails, by mero words, without the aid of 
illustrations, is impossible, for they are very complei 
from the multiplicity of the many separate pieces, 
Buch as cams, levers, wheels, heading bars, die holders, 
and dies, united in each machine. The earliest effort 
to compete with the band-wrought nail was attempted 
in 1790 by means of rolling. On the circumference 
of a pair of rolls was incised or sunk a scries of 
representations aorresponding in intaglio to half a nail 
(if slit up longitudinally) ; and on the rolls fa 
in motion, u heated rod was taken in by them, and 
issued out as a string of nails, which only required to be 
disconnected, and the superfluous metal removed. But 
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this took time, and there was a diffienltj in regnlating 
or *' registering " the rolls, viz. placing half heads and 
shanks on the one in proper relation to those on the 
other. The action of the rolls also necessitated a 
peculiarity in cutting the die, in order to relieve the 
metal forming the head, its under surface not being at 
right angles with the shank, but slightly convex instead 
of concave. The difference will be at once nnderstood 
by comparing a well-made hand-wrought nail head, 
with that of an ordinary wood screw. The latter is a 
somewhat exaggerated illustration, but it serves to show 
the defect of the head produced by the rolling process. 
This method of producing wrought nails has been 
entirely discontinued. 




Section of single A and double B ridge, rolled iron, used in the 
manufacture of machine ** wrought "-made nails. 

The most recent method of manufacturing patent 
wrought nails is from iron, produced by means of 
grooved rolls, having either one or two ridges raised 
on its surface, the former, if for "brads," the latter if 
for rose headed, or clasp, &c. The ridges cross the 
strut in order to preserve the fibre of the iron parallel 
with the length of the nail, and the sheet is cut up 
into breadths which have on one side a single A or 
double ridge B, according to the variety of nail re- 
quired. These strips are next heated, presented to the 
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mactine, draira in by it, cat by a " slicer " crosBwayB 1 
into breadths, eocb of which ultimately formB a coil, 
which are picked up by a " carrier " forming part of ' 
the machine, and placed in a " grip " made by three dies. 
The " slicer " alluded to forms the fourth side, and ia 
firmly held during the process of tapering (accom- 
plished by the pressure of a roller die). While in this 
I position, a die, with a depression conesponding to the 
' form of the head of the nail, is impelled against the 
, BUrplns projecting metal, and converts it int« a finished 
I head, the complete nail dropping out of the machine. 
In addition to the two methods described, the attempts 
I to simplify the production of " wrought " nails have 
been very numerous during the last eighty years ; but 
these consisted rather iu accomplishing the end by a 
series of machines than by one, in which all the pro- 
I oesseB required to form a nail wero united ; as in 
'I Mr. Goatfis' patent in 1841, which ho improved upon 
i in 1844, and again in 1850. The principle was again 

! adopted, and with the addition of the " ridge " rolled 
iron (ont of which to cut the nail " blanks "), was 
repatented in 1850 ; and it must necessarily be included 
'I in all future machines for the manufacture of patent 
4 wrought nails. It may be added, that tho present 
method of producing machine-made wrought nails ia a 
bybrid process, between cut and wrought nail making, 
the shank being cut, and the heading and pointing 
>)>eii^ done, by a die and a roller. 



40 SRITT^II MASUFACTUSfSa fyDUSTSfES. 

Cnr Nails. 

It baa been shown that the production by the 
patent machisQ-wrought system is limited, the iuuIb 
being formod while the irou is heaied. In cut noilB 
the metal is operated upon cold ; pointing forma 
a special operation in both hand and machine-nrotigbt 
nails ; but in cut nails, the production of shant and 
point is simultaneous. It is onlj when tho cut oatl 
requires to be " headed," that an additional prooesa ia 
added, though performed by tho some macbino with 
which the cutting is accomplished. Tho varietieB 
produced are not so numerous as in tho band-made, 
and consist of Brads, distinguished as floor, strong 
joiner, extra strong, jino cabinet, chair, and bmBh. 
"Rose" varieties are divided into "fine," "strong," 
and "Canada"; "ClaapB" are "fine" and "strong," 
and to these may be added " clasp " headed spikes, firom 
5 inches in length, and upwards, fine and strong 
Flemish tacka from ^Jineh up to J inch. " Clonts" are 
used principally for hos making, or nailing np " laths," 
and commence at | inch and rise up to 2^ inobes. 
Patten and clog tacks begin at % inch and terminate 
at X^ inch ; sacking, slate nails, shoe tacks, and round 
head clog and patten, from } inch up to 1^ inch; smtdler 
varietieH from | to f . Nearly ovory variety of nail 
made by hand may be produced by cutting, exo^t 
piping, plate, and horse nails. Cut nails are usnoUy 
sold by weight ; so far as price is concerned, tbey ore 
considerably under cither of the varieties, hand or 
machine made, already desciibed. Thus io 2^inah 
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nails, the cut are now sold at 222. 10s. per ton, the 
hand-wronght at 262., and the patent machine-wrought 
at the intermediate price of 232. 3e. id. 

All cut nails are produced from strips of iron cut 
tmm sheets, the breadth of the strips corresponding to 
the length of the nail. Care is taken that the fibre of 
the iron runs parallel to the length of the nail, by 
laying anumberof joineT's"sprig8"(B) or shoemaker's 
" sparrablea " (A) head to point alternately ; and thns 
a strip ia reproduced, corresponding in breadth to that 
from which they were cut. Brads (C) are also cut 




Strip [u illustrate cutting of Sprigs, Sparrow-bills, and Brails. 

out of each other from a strip broader by the Lead ; in 
the production of those, or any other cut nails, there 
is no scrap or waste. 

" Headed " cut nails, aa rose, clasp, slate, clout, and 
those of the "tack" gronp, aro simply larger "sprigs," 
wedge-like in breadth, equal in thickness to tho sheet 
iron from which they arc made. After they are cut off 
from the strip, by the alicer of the nail-cutting machine, 
they drop into, and are firmly clutched by grips, and a 
heading die carried by a gliding bar " npseta" the iron 
prcijecting from the grips and converta it in.to «. WwL 
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Tbe cut on tho opposite page will illustrate more cIbmIj 
the operation of the Eaachine used. Tfae best machines 
are all solf-feeding, and also impart to the strip the 
idbratory motion to produce the taper-formed shank of 
the future nail. The rate or speed at which these 
machines work will produce of the larger varieties of 
headed nails from 80 to 100 per minute, while a 
sprig, sparrow-hill, or "sparrable" making machine 
operating on five strips at once, will produce 1000 per 
minute. 

Tho oftor-finish of tacks, or nails which ore blue, 
black, or tinned, is as ft.llowa. The blue colour is 
result of placing the cut tacks in an iron cylinder 
subjecting them to tho heat of n mnfBc, and when the 
rof[uired shade is obtained, they are withdrawn and 
allowed to cool. The black is produced by immersing 
the tacks in block varnish and then drying tbem in 
stove. The white, i.e. " tinned " tacka are coated with 
tin by immersion in a bath of that metal in a state of 
fusion, tho tacka having been previously cleansed by 
the action of snlphiuic acid diluted with water. 

The origin of the cut nail trade, as it now esiats, if 
due to a Joseph Dyer, who iu 1814 at Birmingham 
combined in one the operations accomplished by Beveral 
machines, and thus laid the foundation of the mano- 
factoro. Its chief seat is Birmingham, where not lees 
than 18,000 tons of iron are consumed annually, two 
firms alone absorbing 8000 tons of this quantity. A 
considerable bulk of the cut nails produced are ex- 
ported to India, Australia, and other British colonies 
the high duty preventing their introduction into other 
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ile-actloD Kail-ontting and Heading Uaclune. 
. IB nail strip A ia placed in a feed boi, vertically or horizontally, 
I recelrci a vibratory rootioo to give the taper to it ; the strip 
graraed upon by a apnng, to keep it in contact with the elicers. 
Wht top llicers &ta Eied in the framework of the machine, as are 
n the bacli diea E' E, while the bed shear C with ita bettcm 
It B' 6 is moTcd to and fro in a slide. 

The cat shows the slide at its tiirtiiest pniot of stroke on the 
[ht-haadaids; a nail blank ispressed against the back die E', and the 
^ID die E ia lifted up vertically. Thus the blank is firmly held 
fan fool sides, while the heading bar is brought into action upon 
t tad at the blank to be "headed." After it ia cut pS. it ia 
ranced by a finger F' just as mnch as is reqnired ta form the 
fi. The instant the nail is headed, the dies C and B travel in the 
faction of the arm, by which time the nail strip A is in its place 
; the slicar to cut off another blank; and on the return strote of 
> allde, the headol nail is free and ia pushed downwai'ds by the 
Inr f' placed at the back of the top elicer 0. 
niB slide carries the blank N against the die £, and the operatioD 
idescribed is repeated. 

Tbe machioe represented is a double-action one, having two 
^era which eperate alternately — i.e. on the retreat and retnrn 
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coTintrieB. Tho AmericanB are veiy large conenmers 
of cut nails, wood buiiig extensively need in the i 
stmction of their habitations, especiallj in the Sti 
backwoods, &c., and this doubtless stimulates the supply. 

In Englaod cut nail manufactnring is practised at 
Wolverhampton, Newport (MonmouthBhire), Leedi, 
and Newcastle-on-Tyue. As in all similar mann- 
facturee where machinery has superseded human labour, 
high wages for the workpeople are confined to tool 
makers and the enporintendonts of machines, who get 
from 25s. to 65s. per week, ordinary workmen &om 17*. 
to 25s. ; women and girls nearly equal the malee in 
number, and get from ?s. dd. to 15«. per week ; altogether 
aboat 2500 workpeople are employed in the trade, 

Xails arc also made from iron wire, a variety o 
French origin, as the name, "Pointea de Paris," in 
dicatcB. They are made from 1 to 4 inches in longtl 
and are well suited for, and principally used in, the 
construction of packing cases of willow, or other soft 
woods which grow so abundantly on the Continent. 
These nails drive freely and hold firmly, the material 
rendering them strong, while the parallelism of the 
shank presents an obstruction in withdrawing them 
when once driven, Thoy are all made by maebineB, 
which cut the wire, " point, " and "head," by means of 
advancing dies, the point formed by one die, the head 
by another, as in machines used in the fonnatian 
of the beads of machine-made, wrought, and out 
nails. The quantity of wire nails made is not great, 
for they are but little used in England, and only a 
few are manufactured for esport purposes. 

JMsipre alsD cast, but tiicir aao \& tiVwi^.-^ tcniS 
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hortienltuTal purpoeee, euofa as the training of fruit 
trees against walls ; hence their name " wall " nails. 
Cast nails are also used for the attachment of laths 
to the interior walls of bnililings to hold the plaster. 
These have tapering shanks, square or triangular in 
section, and are cast in moulds formed of sand, from 
patterns which represent the Leads oidy, the shanks 
being pricked in with a model representing the epihe 
in the corresponding half of the mould, directly opposite 
the centre of the head pattern ; or a complete pattern 
of the nail is projected through a thin metal plate, the 
bead on one side, the spike protruding on the other. 
These are moulded in a two-part casting-flask, or 
mould, the head on one half, the stalk on the other. 
Sometimes tho nail is laid in a longitudinal direction, 
ono half on one side, the other half on the reverse 
of a thin metal plate, and then moulded. After the 
XDOuld ia made, the irapreBsions produced by the 
patterns are connected to central " gets " or runners. 
■The moulds being closed, ore bound together with 
jordinary moulder's clamps, so that the iron in a state 
of fosion is run in and fills the prints mode by the 
patterns. When cooled, the moulds are opened, and 
,the nails disconnected or broken off from the "gets." 
Iiike all iron castingp, these nails are brittle and &e- 
qnently break ia driving, which could only be obviated 
ty annealing them in close iron boxes filled with 
liffiiDatite iron ore. This process, however, would be 
expensive, even when annealed, for the nails would 
not be equally so fitted for general use as are hand- . 
■VTonght, mocbinc-mode, or cut Baila. 

Cast brass nails, with squarie or t'B^Btei ^liKi&&i 
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am produced in small qnuitities for Bhip-bnilditig pot^ 
poses, *nd of ui alloy of oopper and tin, cliiefly nsed for' 
the bstening of copper or patent sheeting to the hnlla 
of ehips below the flotation line, or wator mark. 

The earnings of those engaged in the hand-wrought 
nail trade Tary very mnch. The children begin work 
■B earl; as nine yeais of ^e, and at the age of ten or 
tirelTO are expected to nuike their "etint" of 1000 
nails per day, despite the rapid decrease in the demand 
for hand-wiougbt nails. 

There will always be a limited demand for wrought 
nails, more especially for those used in horse shoeing 
the production of which by machinery has np till now 
been unsncceesfnl, and the quality of elasticity coui- 
bined with rigidly prodnced by the operation of the 
hammer will never, in all probability, be prodnced by 
a machine. Fifty years ago the English Admiralty 
took upwards of 600 tons of wrought nails annually, 
but the weight now required by it is small ; the demand 
&om the United States and Canada has also materially 
decreased. The Belgians are our great competitors in 
this branch of national industry. 
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'7st early existence of the trade of Lock makiDg L 
Wolverbampton and the neighbooriug districts was in 
■11 probability duo to the excellence of the iron, whicL, 
previous to tlie application of mineral fuel by Dud 
Dndley, was smelted with wood. Lock making was 
in 1686 the chief trade of this town, and in 1732 it 
wu written, " The chief manufactiiTers of tluB tunii 
are locksmithe, reckoned the most expert in England." 
Tlioagh Wolverhampton is the depot where locks are 
moat generally purchased, the great centre of the ma- 
ni[&cture is Willenhall (a short distance from Wolver- 
hampton), of which place in 1801 a county hiatorian 
wrote, " More looks aie made hero than in any other 
town of the same size in England or Europe." 

The lock trade affords employment in Staffordshiri! 
to at least upwards of COOO of its population, in 
WolTOrhampton, WilleDliaU, "Walsall, and Wednesfield, 
to which may be added the large villages of Bloswich, 
Short Heath, and Brewood, 

The word "lock " to the uninitiated suggests simply 
a means of fastening a door, cheat, &c., but the kinds 
of looks are verf uumeronSj oue largo firm making 
\t patterns, while each town Aiaa e. tn'^- 
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tation for the excellonce of epceial VHTieties, for instance, 
WolvorhamptoQ for its till, cabinet, levered rim, mortisci, 
and fine plate locks ; Willenlmll and its enburb. Short 
HeatL, for worded rim, dead, mortise, drawback, pad, 
and till ; Walsall and Bloxwicb fur tbeir iron pad, 
and cabinet ; Wedncefield for its iron cabinet, and 
keys; firewood for its fino plate.' 

The pecTiliarities and fituess of locks for apecial 
pnrposes mther tban their mechanical oongtractioD 
mnst, from mj limited space, form the leading featon 
of this brief notice of a very largo industry. 

The various kinds of locks are classed nuder thiw 
divisions; first, brass cabinet and other best locks; 
second, bright and japanned iron cabinet and other 
common locks ; third, stock (plate) or locks with cases 
of wood, i. e. the ironwork of the lock is attached to 
a thin plate of iron, which is sunk into the wood 
" stock " or frame. The first division consists of emih 
locks as are applied to tills or drawers — hence named 
"till" or "Javier." Then follow straight ewpboard, wbiob 
do not require the wood to which they are fiied to be 
cut away, or cut out, for the reception of the metal 
cover which contains the working parts of the lock. 
Cut cupboard, on the contrary, necessitates the cutting 
away of the wood for this cover, as also the metal 
plate t<> which the works are attachod, so that the 
lock should not project from tho wood on which it 
is fixed, into the interior of the cupboard or drawer. 
This variety of lock is intended to be Bunk flush 
with tho wood, &c. Double-handed cvjAoard locks 
shoot the bolt of the lock either to tho right or left 
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Pedestal or sideboard tavo tlio peculiarity, tliat 
ineteod of tho bolt, or bolts, shooting into wood, or 
" Btile," two-eyed etaploa or hooked, pieces of metftl 
are attached to a plate and fastened to the " stile " 
into which tho " bolts " shoot ; this peculiarity of con- 
atniction is carried out also in boi, or sloping, camp, 
and travelling desk locks ; ia some ■varieties of which 
the bolts of the locks atb hooks, and lock by the hooks 
passing behind a striking plate. The same peculiarity 
IB also observed in such locks as are used in port- 
folios, carpet and letter bags, and book edges, aa 
ledgers, &c. In trunk and portmanteau locks, the 
plate on which the staple, &a., is attached (into which 
the bolt shoots), is iiingad, tho hiuging'permitting tho 
wiUidrawal of the staple from the lock, when the port- 
manteau, &c., is required to lie opened. 

The locks dealt with hitherto are all small in size 
and of such kinds as are used fur articles of furniture, 
and henoe tho distinguishing name of " calhtet " 
looks for those used by cabinet makers ; the others 
being applied to articles made by desk and dressing- 
case makers, bookbinders, and saddlers. 

The numerous and larger esaiaples of locks in use 
by builders and carpenters for house building will 
nest be described. 

Dead rim locks, to lock on one side only, have the 
works of the lock encased in framoa of metal, usually of 
japanned iron. They are applied to the interior side of 
the door, tho distinction " dead " being a trade design 
nation, meaning that the holt can only be shot out 
bg the key. The same appellation tolockoabcAUe>\^%. 
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means that the bolt can be withdrawn by introducing 
and tarning the Icej either from the in- or outside of 
the door. SpriTig rim or drawback locks have but one 
bolt with the addition of a spring, which, on 
the key, permits the bolt to be withdrawn by a knob on 
the inside of the door. The same kinds of locks ore 
made with three bolts, i. e. a tpring latch, a main, and 
a private bolt, the first-named bolt worked by a knob, 
the second {mairi) bolt by the key, and the third 
{private holt) by a slide thumb-bit. With tbo i 
tise lock, tbo artistic features or the opportunity for 
the introduction of ornament on its external surface 
were at end, for even the hraw-caBed rim lock simply 
consisted in the case being made of brass instead of 
being of iron and japanned. The mtniiae is a look 
which is hidden in the wood of the door, by cutting on^ 
by mortising, the necessary wood to accommodate the 
nsually oblong iron box that contains the works of 
the lock. In tico and three holt mortise locks, the bolts 
operate in the manner described as in rim locks, with 
the esception that the prjvate bolt is operated upon by 
a small knob in the interior of the door, instead of by 
a thimib-bit, which moves the private bolt i 
lock. Plate locks are those, in which tho works 
attached to a plate of steel are let into •' stocks," 
oblong pieces of wood, and thereby attached to the door 
by screws or bolts. When used for ecclesiastical 
buildings, the stock is generally made of oak wood, 
decorated with iron plates with tro- or cinqfoil 
perforations, tbo plates further enriched by their ont- 
J/ne, like tbeir perforation, being oi & i^«i^i3&^«^. i^tuk- ^ 
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racter. VajioiiB kinds of plate locks are distingaished 
by the tprms Fancy, Bastard, Fine, Best Fine, Best Best, 
Irish, Common, Best, and Barrauk. Latchei are included 
in the category of locks, and their meuhaniEm is almost 
as varied as that of locks. Cwmhination latches possess 
this property, that milesa all the latch bolts are placed 
in one position, the door to which the latch il9 fixed 
cannot bo nndone, Flush, rim, and mortise, as applied 
to latches, simply mean that the first-Darned is let into 
the AooT fiiith with the wood, the sccoud is fastened on 
the sorfiice of the wood, and the third is sunk into, and 
entiidy hidden in a suitably formed cavity which has 
lieen produced by mortising the door. PadloclcM are 
a very numerous family, and may he said to consist of 
locks which are independent of whet they lock. The 
iron loop of the padlock lifts up and is passed throngh 
a staple, the end of the loop being perforated with a 
eqtiare hole for the reception of the bolt ; the end of 
the loop is then placed in situ within the body of the 
padlock, and the key turned, when the bolt passes 
through the hole. There are padlocks made with 
and without tumblers, as well as spring, and screw 
key padlocks, i, e. the key terminates in a screw, 
which, on reaching the bolt, unlocks it. Akin to pad- 
locks, there are combination or letter locks, which 
open by means of letters punched round the outer 
oircnmference of thin collar-like cylinclers of brass, 
and by moving the collars round on the bolt, the 
letters are combined so as to spell certain words ; the 
oomhination allows the bolt to be withdrawn, and the 
lock is thus opened by a mental, Aud liul «. ^QS.'»sr>»^ 
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koy. The mention of keys reminds ns that they 
wore once highly ornamonted with appropriate decora- 
tions, bearing reference to the locks to which they 
belonged, while even the wards formed beautiful deyices 
and initial letters. Keys now are made of a purely 
utilitarian form, for use rather than ornament. 

I have not the space to deal with the construction of 
other than those of an ordinary commercial character. 
The antiquity of locks is proved by numerous allusions 
to them in Sacred Writ and ancient poetry. The 
records of the inventive skill of our locksmiths are to 
bo found enrolled in the volumes published by Her 
Majesty's Commissioners of Patents, such as the 
Marquis of Worcester's locks, which caught the hand 
of a stranger, as a trap catches a fox, and so far marked 
him that he might easily be detected. Eighty-four 
patents for locks were taken out between October 31, 
1778, and April 15, 1851. Since the operation of the 
new patent law, in locks as in other articles, the 
number of patents has been vastly increased, and an im- 
mense impetus given to the improvement of the finish 
of locks, the use of superior tools, and consequently 
rapidity of production. Probably no industry has ever 
bben so effectually and intelligently illustrated as that 
of locks, in the forty-four examples which formed the 
" Lock Trophy " in the Exhibition of 1851, the work 
of Mr. C. Aubin of Wolverhampton, — the series com- 
mencing with the simplest of locks and terminating 
with the Bramahs. With the invention of Barron, viz. 
the principle of allowing a stump on the " tumbler " 
to pass through a bolt, a principle still adhered to in the 
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a of conunercial and, it may be added, locks 
bf superior quality, bogan a new era. The moveable 
tumblers guarded the fixed wards, and presented to 
those who tampered with them a difBculty which had 
hot preyioTisly presented itseK The security of tha 
Sramah lock Iny iu its nosle, curiously defended from 
the introduction of any but the proper key, by a new 
faiTButioa of a spiral spring, which by its operation 
Ifrevented acc«es to the bolt, to turn or shoot it. The 
^inciplo appeared so perfect and unassailable, that for 
titty years a padlock ou the Bramah principle bung in 
jtiiB shop window of that firm in Piccadilly, with a board 
Sfcttnched, ou which was inscribed, " The artist who can 
biake an instruuient to pick thia lock sbol! receive 
two hundred guineas, the moment it is produced." 
■VariouB attempts wore rnado to open the lock, hut 
it waa reserved as tho crowning triumph of Mr. A. 
'C. Hobhs, the inventor of Ncwell'a paruotopic lock, to 
Beetroy the hitherto nnlockable purity of the Barron 
nadlock. Ho had previously, in twouty-five minutes, 
topened a threo-bolt, six-tumblor lock, made by Cbnbb, 
Bxed on tho iron door of a vault in the occupation of 
S^e South-Eftstem Railway Company. It, however, , 

^1^0 borne in mind, that the locks named were ' 
picked under circumstances which no burglar 
4gan possibly have in his favour, and that tha opening 
fcf these two lucks waa effected only by a skilful and 
iooomplishod mechanic, as tho invention of the pnruo- 
lock proved him to bo. The actual time occu- 
1 picking the Bramah padlock waa twonty-two 
S and forty-five minutes, but Mr. HobW &i\j(i\^%t^ J 
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Tuions kinds, so ohoap u to be sold nbolesale sX Is. 0^. 
per dozoQ . Oliest looks are sold at half the mone;, Tiz. 
6^. per dozon, and ore BO valueless in tbc estunation 
of thoir makers, tbat a workman engaged in cbesl lock 
making, dropping a lock, remarked to a friend wbo 
bod piekc-d it np, tbat be conld make anotbcr "ere it 
.tud done ringing." Indeed, tbe locks wbicb fall on tbs 
ituid are left to be picked up by tbe boy who sweeps 
leebop. Foor-ineh common closet locks are sold at 7d. 
•«aoh, and tbuse witb fine wards at 1 \d. each, wbile com- 
qnality locks, witb one wbeel aod a sbort " bitted " 
key, were sold iu sots of five, for sets of drawers, with 
two keys, fur Is. \d. per set. Small keys, wbiob in 
1810 were first " stamped " by Hojie, of Ampton near 
Wolverbnmpton, out of wrougbt iron, wore priced 
at it. &d. per gross, iu a list of tbat year, but are 
iw sold at Ig. 8(i, i>er gross, and, made of cast iron 
indered " malleable," at balf tbe money, viz. \Qi. par 
'gross. In 1816 tbe costing of keys was first intro- 
duced by Grove, of Birmingbam, and all keys prior to 
tbe year I80G were forged. Tbe prejndices agaisRt 
stamped keys were such, tbat for a long period lock 
makers refused to use them, Tbe cutting out of 
portions of locks from sheet iron by tbe fly piess, 
punches, and bolBters, took place in 1790 ; this, and 
tbe couversion of cast into malloablo were introduced 
into the lock trade in 1SI5, being due to TSj. Isatta 
Uaeon, of Bilston. 

Among tbe curiosities of lock making produced in 
16 groat districts of lock industry, may be named 
padlock, made iu 1776 by one James Lee, upwards 
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of Bistj-tliree years of age, which, with its key, was 
not the weight of a eilvcr twopenny piece ; also a lock 
and key of iron not the weight of a silver ponny ; and 
he boasted that he could make a ilozcn locks with 
keys, which wonid not exceed the weight of a sixpenae. 
A complete and effective lock on Barron's principle, 
fall of " tmnhlers," was made just half-an-inch eqnaire, 
and nnder ^th of an inch is thickness, by Henry Tates, 
of Wolverhftnipton. Mr. Chnhb, in the Birmingham 
Bihibition of Mannfactnrea in 1849,Bhowed one of hia 
patent " Detectors " set in a gold finger-ring, the lock 
and key weighing only sixteen grains. In the Exhibi- 
tion of 1851, two boys, sons of Mr. Anhin, of Wolvor- 

mpton, exhibited a four-lover padlock only /^ of an 
inoh in diameter (small enough to go in a hemp-seed 
huBk). Bat this was exceeded by Mark 3eaIiot, a 
blacksmith of London in 1578, who made a lock of 
iron, eteel, and brass, consisting of eleven pieces, and 
L "pipe" key, which weighed only one grain. 

Ab to the prodnction of locks, Mr. J. 0. Tildesley 
in 1865 estimated the number of employers at 4:50, who 
mployed 4950 workmen, producing weekly of pad, 
oalnnet, till, chest, rim, dead, mortise, drawback, fine- 
plate, secwe-levered and other locks, is the aggregate 
31,500 dozens, which, allowing forty-eight working 
I to tho year, is oqaal to 368,000 dozens, or 
4,416,000 single locks. 



f 58 ) 



WOOD SCREWS. 

LiTK W. C. AiTKEN (Birminghnm). 

It will bo readily understood that the trade term " wood 
inply mewis iron screws nsed hy carpentera 
and cabmot makers, vaiying in length and tbicknees 
from one quarter of an incb upwards, wliicb offer a 
ready method of uniting separate pieces of wood, and 
attaching metal work to it. Screws, as everybody knows, 
aro much more difficult to withdraw than nails, whicb 
from their tapering form, can easily be removed bf 
a pair of pincers, while a well-made screw can only be 
removed through the same means by which it was intro- 
duced into the wood. Serowa are distinguished by their 
lengths, and their thickness by numbers, viz. an inch 
screw may be had from J- up to ^. The form of the 
head is usually distinguished as " countersunk," but 
there are other varieties, such as those with heads that 
are couves and stand in relief as half spheres (lock 
aerews), while in others the heads are " bullet," like 
in form to those uned by mediaeval metal makers. 

The orude machinery or processes produced ron^ 
and badly cut threads or " worms," which tore the 
fihreft of the wood as they entered it, defeating to a 
very groat extent the advantage of the worm. The 
bluntness of the point was also a disadvantage ; but 
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recent improvements in cutting, by whiob the bottom 
of the " thread " has been mnde flat inatend of concave, 
and the paints, " gimlet " like, permit of a smaller hole 
being perforated in the wood for the introduction of 
the screw, bo that its smooth and well-cut thread does 
not destroy the fibre into which it is driven, and prac- 
tically becomes a "nut." The perfection with which 
screws are now made has very largely increased the 
manofacturo. 

The early history of wood Bcrews is involved in 
some little doubt. Thoy were prior to 1760 entirely 
made by hand, but in that year the brothers Wyatt 
invented an apparatus for cntticg them, which to a 
certain extent was automatic. The "blank" out of 
which the screw was to he produced was held by clams, 
which revolved in a power-driven lathe, and at the 
book of the spindle in which the clams were fixed, a 
Borew arrangement repeatedly forced the blank forward 
tlirongh tools which cut the thread. The nicking of 
the head was also effected by revolving cutters, the 
blantE, held in dies, being forced through these by 
means of a screw ; and means were also provided for 
stopping and putting the machinery in motion. A 
carious iUustration of the rate of production of screws 
by this machine, as well as the importance of the trade 
previDua to 1798, will ho gathered from the fact that 
Messrs. Shorthouse, Wood, and Co. (the then largest 
producers of sCews), who had works at Burton-on- 
Trent, Tettonhall, and Eartshorne in Derbyshire, at the 
latter establishment with fifty-nine pairs of bands 
turned out 12Q0 gross weekly, which is under the 
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120th pnrt of tbe production of one nmnni&ctiiring fim 
in Birmiugham nlone. 

All screw blnnks were up to 1617 foiled, but iu that 
yew Colbert, a German clock maker, devised a n 
for avoiding this, and forming tho blanks fi-om iron wire, 
BO that ttpttrt from increased rapidity of productirai, 
the process gone through in converting iron into wits 
improved the metal out of which the blanks are made. 
By Colbert's process the wire was cut into lengthn a 
little longer than the screw to be made, held in i 
of dies with a countersunk impression on their flice, BO 
that the wire protruding beyond the dies was " upset" 
by meiuiB of a hammer ospanded laterally, and took 
the form sunk in the die. All screw blanks are m 
made from zinc, and Colbert's method has been i; 
proved upon. The wire is now simjily supplied to the 
heading machine, into which it is drawn, and cut off 
to length, while the head is formed by a similar procesB 
to that described in solid headed pin making, the 
inventor of which, Mr. Wright, also brought out a 
Horew-making machine, though from its complicated 
construction it never came into any extensive use, and 
has long been abandoned. Inventive still has beai 
largely exercised in this country and America in 
perfecting the machineg, and those now in use here are 
American and self-acting. The attendance of worn 
in the former dirty occupation of " screw grinding," . 
it was called, is entirely got rid of, aflH they are now 
employed in tending tho machines, a number of wfaidi 
can be managed by one female. 

The old process of screw making by hand couBiatedi 
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ill cutting tlte Tod into lengths, beatiug it, placing it 
in a cuuntersunk bolster, and opening tho hoad by 
hammering. Tbo nick or slot oa the head wns cut 
vith a bnnd-aaw, and tbo worm of the screw, by placing 
the blank in clams at tbo end of a epiudle, to the 
oppoBite end of which a winch bondlo was attacbed. 
The spindle, placed on two bearers, was uiodo to revolve 
by ipiiniia-l power cnmmuiucated to the winch handle. 
The dies which cnt the thi'ead were in two parts, the 
lower one fast and the npper loose, and connected 
with it was n. lever with a weight ottached, which, 
pnssiiLg upon the blank in its passage bui^kwords and 
forwards through tbe dies, cnt the thread. A treadle 
operating on the lever increased or dimluiebed its 
pnsenre, till the worm was completed. 

The present method ie as follows: — The blanks, 
formed of wire as already doBCi'ibed, are carried 
to tbe machine and placed in its hopper, whence by 
■ tDOchanical arrangement they are withdrawn, one 
^ one, and placed iu the machine where the head is 
tamed. They are then nicked, while held in grips by 
rotating saws, the burr arising from which is removed 
hf again subjecting the blank head to the action of tbe 
taming tool; one complete revolution of the tool is 
sufficient to accomplish these two operations, and the 
blank is dropped down into a receiver. The headed 
■od slit blanks are now placed in the hopper of the 
wonning machine, and then taken to the clams; a 
ontter ia nest passed along the blank often enough 
to produce tho thread of tlie required depth, and to 
brm tJie point, aud the screw is theu i:e\QBiaii&a.u&i9^ 
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into a receptacle providod for it. As theso macbinesj 
are self-acting, one woman can attend to a anmber of] 
them, whereas of the preceding machines (on the in- 
terregnum system), one woman was required for 
How, however, the supply of blanks to the hoppers and 
attention to the change of cntters (when they become 
worn) is all that is required. 

Wood screws haye also been produced by being cast 
in sand, and ingenious methods have been deyiaed to 
simplify the perforation of the moulds, as regards the 
removal of the patterns; but it must be evident that 
any attempt to produce wood screws by sand casting, 
as beautifully clear in the worm or thread, as in the 
ordinary metal wood screw, must result in &iluro, 
whether as regards quality, utility, or price; metal 
when cast, whether iron, brass, or copper, is brittle in 
comparison with any of these metals, when they have 
undergone the prucoasos of rolling and conversion into 
wire, from which all wood serows are made. Cast 
wood screws should be regarded simply as among the 
curiosities of manufacture. 

Improvements in the manufacture of wood screws, 
with concurrent diminution in price, Las led to their 
use in preference to nails. The computed number of ' 
screws made in England in 1849 was 70,000 gross 
per week. In 1866, this production had risen to 
130,000 gross, and the quantity of wire consumed 
annually for this manufacture alone amounted to 
upwards of 5000 tons. In the year (1873) one mann- 
facturing screw finn (MesBrs. Nottlcfold and Chamber- 
-Jbio} produced 150,000 grogs weckYj, ot '\n 'Co.'^ a.^'gi^ 
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gate, allowing for stoppages, &c., forty-eight working 
weeks to the year, seven millions two hundred thousand 
gross of screws per annnin. Binuingliam is the chief 
seat of the Tvood screw manufacture, and they have 
iM)t recently been produced to any extent elsewhere. 
The aggregate number made in England annually 
is at present estimated at 9,000,000 of grosses — or 
y 96,000,0 00 Tvood screws. The iron wire consumed 
is nine thousand tons, though a small deduction should 
be made for screws from copper and brass wire. 
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RAILWAY BOLTS AND SPIKES. 

The late W. C. Aitken (Birmingham). 

From the yory commencement of the railway syBtem, 
it may be questioned whether its warmest adyocates 
realized the new industries which it would call into 
existence, not the least important of which is the 
manufacture of bolts, nuts, spikes, fish, and wrought- 
iron chair plates, &c., now so extensiyely used, and 
imperatiyely called for in the making of railways; 
as also riyets employed in the construction of tubular 
bridges, as that of the Britannia ; wrought-iron 
girders; stationary, locomotiye, and marine engine 
boilers; gasometers, and tanks to contain water or 
other fluids. If in connection with the aboye, is 
considered the increase of steam-yessels, the multi- 
tude of riyets, bolts, &c., required in the construction 
of eyen a single iron yessel, such as an iron-clad, 
which now forms so essential an element in the British 
Nayy, it will be owned that this industry is one well 
worthy of description. 

In the fastenings used in railways of the best 
construction, every length of rail 18 feet long is 
connected with that which succeeds it, by two " fish " 
plates and four bolts and nuts, two of which pass 
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ttirongh the foi-mer unil two through the latter, 
tiolding firmly tho two lengths together by the 
^eaante of tho nuts on the jilutes, on each side at 
Ihe junction of the two lengths of mil. This forms 
the support of the length of each rail, which rests on 
Kvea " chairs," each of which is held down on the 
"sleeper" hy "fang" bolts or " spikes." There are 
B42J miles of railway between London and Aberdeen, 
laid down throughout as a double line, while at all the 
itationa, the number of rails required for " sidings," 
ftc, are very numerous. If however the estimate em- 
baces the "filings" on the 15,376 miles of railway 
tow at work in the United Kingdom, their aggregate 
Unount is equal to 361,500,000 of separate pieces used 
In tho construction of the permanent way. But the 
ttnployment of nuts, bolts, and spikes, &e., does not end 
iero, for they enter into the construction of passengor 
•Triages, waggons for the conveyance of merchandise, 
Osl and minerals, live stock and luggage vans, and 
iron into the framework of the locomotive by which 
hey are all moved, A covered railway waggon alone 
beorbs in its construction nearly 300 bolts. 

The system of division of labour is now such, that 
he screws required by black- and whiteamiths are 
t> longer made by them ; and the agricultural imple- 
Isnt maker, or braes founder, who some years ago 
f means of screw plates or stocks and dies made 
b own screws, no longer makes, but procures them 
om tho nut and bolt manufacturer in quantities. 
he system of standard gauges, founded upon micro- 

Btrical adjustment (introduced by Bir Jo^\>\i^\aXi 
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worth), is Bnch, that " bright " bolts formerly nmde liy 
engineere and ubc^ in the coDstruction of Btationuji 
locomotiTe, and tn&riiie cngiuos, in cotton and woollen 
Hpinnmg and weaving, are now produced by the not and 
bolt manufacturer, with such extreme accniacy as to 
diameter, paralleliBm of shoulder of head, face of nnt, 
and pitch of thread, bjs to prove how easily an uni- 
yereal system of BCietrage might be accompltsbed all 
Liover the world- 
Large as are the requirements of English raUways, 
those of foreign and colonial railways are still loigei, 
and have, for the most part, to be supplied by Euglifih 
honsea. Under the definition of " railway iron" these 
articles are included, and the results of a special Bud 
comparatiTely new industry therefore eecajKJB notice. 
One firm alone, viz, the Patent Nut and Bolt Company, 
which has branches at the Stour Valley Works, near 
Birmingham, and Cwmbran Works, South Wales, can 
produce 100 tons per day of nuts and bolts, and at the 
rate of 30,000 tons per annum. Other and smaller 
eBtablishments in the district, as at West Bromwich, 
Wolverhampton, tho Black comatry, Sheffield, Qlasgow, 
and elsewhere, will raise the consumption of iron in 
this department of British industry to 80,000 tons per 
annum. 

win at once be seen that the quantity required, 
witli the necessity for speedy execution, 
sitatea a greater degree of prodnction than can be 
ipKshed by manual labour ; but " best " nuts and 
as they are caUod, are still produced by hand 
orkman, aided by a double " oliver," 
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(or two hftinmera working by lueaus of a treadle to 
each Lammer). The assistant frequently troadles, 
while the chief workmaa turns round the heated iron 
a his auvil, lays it in " creuBes," or places it in 
dies " in order to secure the form of the head of the 
bolt OT epike, &c. Where the shank of the bolt has to 
be *' screwed " with an oxtemal thread, and the nut 
"tapped" with an interior sorew, these operations are 
perfoiined by cleverly constructed machines, in which 
the bolt is held fast, and its shank screwed when in 
motion, by dies which thread it in its passage 
through them. The thread is not produced at once, 
bnt by the gradual compression of the dies in the 
advanco and retrogressive motion of the bolt, by the 
automatic arrangement connected with the head of 
the Bcrewing machine in which it is held. The grip 
or cut of the die is determined by the lover handle of 
the apparatus, in which the screwing dies are held, 
OQming down on an iron stop when the bolt is finished, 
of uniform size and gauge. 

The tapping of the nuts is effected with equal 
certainty, but with greater rapidity, as many as three 
iven sis being tapped at once, by a machine either 
horizontal or j)erpendicular in its operation. 

The taps used are all " taper " pointed, but terminate 
"plug," or else they cut parallel towards the head, 
taper taps prepare the nut for the plug tap 
either case, the plug or finishing tap produces a 
nut which moves by a gentle force on the thread 
the previously screwed holt. During the opcmtion of 
tapping, the nuts are clutched, or held by gvi\>% 
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horizontal or perpondiculax position, the beads of tl 
tap or tapa being dropped into the ends of spindl< 
prei<ated for their reception, und the screwing ends m' 
the untB. The m&ahinery is se 
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A. Driving puUuy. 

C. Diss in which iron is pla. 

D. Hammer of stamp tarrji 

E. For moving table. 



being propelled forward, or downward perpendicular 
cut the worm in the nut j when the machinery is revers 
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and the tape are withdrawn, the nuta are removed from 
the clutches in which thoy wero hold, and if not for 
"bright engiaeerB," the bolts are complete. 

When bolts, nnts, and spikes arc produced entirely 
by machinery, the process of producing the blanks or 
unfinished bolts or nuts is entirely different. Fish 
and fang bolts, with parallel square or round shanks 
and square heads, are made from round iron of suitable 
diameters or rods specially rolled. The rods are cut 
into lengths a little longer than the bolts required ; 
the ends of the lengths to form the heads are heated in 
muffles with an iron side perforated with a number of 
holes, the size of the iron. By this arrangement the 
one end of the future bolt is cold, or kept comparatively 
rigid, while the opposite end is heated and rendered 
ductile. The heated iron is dropped perpendicularly 
into a socket or bolster die ; if the shank is square, or 
of any other form under the head, a die bearing the im- 
press of the intended head is attached to the descend- 
ing hammer of the stamp in use ; as it descends, the 
healed iron protruding from the lower die is compressed 
into a head ; and in this manner also, are produced 
the peculiarly formed dog-heuded spikes, their shanks 
made square, and their points chisel pointed, by being 
subjected to the operation of other machines previously. 
The operation of heading is considerably expedited by 
a machine with a revolving table, on which a number 
of dies are so arranged, that each, by a movement of the 
table, is brought under the falling hammer of the stamp, 
when, one blow having been given, the table is turned, 

arraagement under the die, tho^ieeAeA-N^ftX . 
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is forced ont of the bolster and its place supplied 
another piece of heated iron. The mimLer of bo 
beaded is much larger than that made- by the nee 




A. Berel-wheEla, giving motioD to 

B. Spindles carrying (screwing) laps. 

C. Pulley, which carries band. 

D. Bods, which throw spindles In and i 
£. Nuts to be tapped or in process ol'b 



only a -single heading machine. Nuts are enti 
produced by either subjecting tbe heated flat iron 
in itfl length to tbe operation of a maohine, Thioli It 
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in, cittB of^ and fonne tho nat ronnd or square, and 
perforates the hole which ie afternardB to he tapped; 




or a bar of iron is heated at tite end and presented to 

the action of a machine, with an advancing hollow 

I panoh fitted with another punch conceatn!cai\l3 cot- 
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roeponding to the bole of the not. This latter, whiob 
forui§ the oitomal shape of the sat, is advanced by a 
cam, and the heated iron bar is bold agaiost the heoi 
The hollow puiwJi BdvEmccs, cuts out a nut, forcoB it 
into B, die or l»d ; the concentric perforating punch 
then ailvonccs and perforates the hole. The action of 
tbo moohinery is then reversed, the donble pimcli 
withtlrawn, and the nnt completed. 

The longer kinds of rivets are made with a similar 
luaobiuu but with a diSerent arrangement of dies, com- 
prising a bed iii which to drop the iron, and a die to com- 
press and form tbu bead, A twisted shanked spike is 
ocoasionollj iu demand, which is not cnt or " threaded " 
by means of tbo screwing machinery already described. 
The shank is forged or rolled flat and broad, before 
being subjected to the operation of a twisting machine; 
it is bold fust by the bend, the shank dropping inle ■ 
slot cut in an upright support, and the machino is eetin 
motion, cEurying the head of the spike with it for one 
quarter or half a revolution. The point being held 
Grmly, resists, the result being a twist in the shank, 
which renders tho spike, when driven into a sleeper, very 
difficult of removal. The operation of " tmsting " the 
shank of the spike is accomplished with great rapidity. 

Bolts, nuts, and spikes, the various modes of pro- 
duction of which have already been deBcribod, are sold 
in their rongb black condition, screwed and fitted, 
utility only being considered. " Bright " or " finished " 
bolts and nats, to be nsed by engineers require a 
greater amoont of care. Every bolt is turned, every 
bead is planed, every nut is faced; the bolt, while 
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reTolving in a latlie, is being turaecl, and paralleliBm 
through its eiitlre length eecured by the nncrring 
operation of a tool fixed in a elide refit. The under 
part of the head is also turned, in order to " bed " or lie 
" dead " truo, on the flaage or eui-fsco of metal ; imd 
the formation of the thrend or screw on the shanli is 
produced, as also the corresponding nuts tapped, by 
machines as already described, but yery much more 
perfect in their operation, on account of their superior 
construction. After the nute are tapped, thoy arc 
faced on their under surface by turning. Three or 
fotu according to their thickness, ore nest screwed 
together on a screwed mandril, their sides being 
operated upon while they ai'c fixed under a horizontal 
planing machine, which acts upon each square, as it is 
presented, to it. The sides of the heads of the bolts 
are also planed, and the nuts are then screwed on to 
the chuck of a lathe, which bears a male screw 
(corresponding to that of the bolt which the nut is in- 
tended to fitj. The lathe is set in motion, and a slide- 
rest tool removes the extra iron, and equalizes the 
tliicknesa of the nut ; during the revolving of which the 
direction of the cutting tool is changed to a given angle, 
and the comers of the siiuares on the upper surfaces of 
the nut are bevelled off. During the turning and 
screwing operations, the tools, serening dice, taps, 
and also the iron operated upon, are lubricated with 
soap and water, to cool the metal, and to iacilitate 
the removal of the " turnings *' and particles of metal, 
occasioned by the action of the dies and turning tools. 
Finally the squares or " flats " of the beada oi "iia NnJAs. 



Il Bad tinae of die urts, are eqnalizeal and redooaatol 

watoaaaiy of axe, wliile the loi^tndinal marks left 
Ilj tlie plawrng machine, are removed by subjecting 
the not and bolt to the action of two cntting discs 
placed on a mandril. The inner surfaces of the disc, 
opposite to each other, are cnt like a file, and the heads 
of the bolt and not are operated npoa bj placing ihem 
between the discs, changing the position of the nnt 
and bolt, half the number of times thst there' are sides. 
Parallelism is accomplished and nniformitj of size is 
flecnred, in order to fit the wrenches with which the 
bolts and nnts are gripped by the engineer, in fitting 
and screwing them up in eonnectiou with the engine 
or machine, of which they form an integral part 

The nnt and bolt mannfactnrer prodncos materials 
for coaches and carriages, wood bedsteads, tyres of 
wheels, &a. Oar telegraphic system is also famished 
with insulating galvanized iron bolts for sustaining 
the wires, and wire fencing is also constructed by the 
aid of eye bolts. 

The whole of this important mannfactaro may be 
eoid to be entirely due to Geoi^e Stephenson, who, forty 
years ago, demonBtratad the practicability of railways, 
and thus indirectly created subsidiary branches of in- 
dustry, such as that of nuts and bolts, &c. 

As in all branchea of maniofaoture where quantities 
ind speedy execution are elements, involving the 
necessity of machioery, the number of work people 
employed are few, eompared with what thoy are in 
other national industries. In manufactories such as 
.ihat of the Nut and Bolt Company, who make theizg 
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oWD machines, skilled mechanics are employed, and . 
1 every eatabliahment a superior claea of workmen 



attends tu the tools 



se, the machinea, and their 



repair. 

Including the prodnctioa of wood eorews, the bands 
engaged number about 1800 males and 1500 females, 
a the aggregate abont 3500. The machine makers, 
anperintendonts, and tool repairers, realize good wages ; 
the females, in accordance with similar subordinate 
workers in other branches of industry. The intelli- 
gence and aocisJ position of those employed, is superior 
to that of operativea in the wronght-nail trade, except 
perhaps those who are engaged in the drudgery of 
the lowest pioceaBes. 
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BUTTONS. 

By tub late W, C. Aitkes (BirminghMn). 

Tbi T&riona materi&ls employed in the fabricatioii of 
these indiapeueable little fostesings, the quantity of 
raw material cousnineil, the iuventiTe skill bronght to 
bear on their uaiiipulation, the rapidity with which 
certain operations are performed (even where thew 
are executed by hand labour, owing to one indi- 
vidual engaging in one proccBS only), the number of 
operatives employed, and the aggregate omoiint of 
money annually apent on the trade, demonstrate how 
important are buttons among British mauufecturing 



Gilt metal buttons were made and worn in the early 
days of George III., though buttons of bom and bone 
were also in vogue. With the brief space at my com- 
mand I can only enumerate the kinds of buttons made, 
the material out of which, and the processes by which 
they are formed. 

Uuder the class of metal buttons ore included — the 
plain flat gilt button once eitensively used in the attire 
of oivilians, together with naval and military buttons, 
made from an alloy called plating metal, which con- 
tained a larger proportion of copper and less zinc than 
ordinary bross. The devices were produced on thoil 
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' surface by stamping the proTionsly cut-out 
" blanks " or metal discs iato steel dies, while the uecks 
were soldered on. Their finish consisted in gilding 
them with gold by the amalgam process, the gold being 
united with merom-y applied in a paste and subjected to 
the influence of boat in a gilding mutHe, in which the 
mercury here dissipated in fumes, while the gold at- 
tracted by the metal remained and was made bright and 
brilliant by the "button burnisher." There were other 
rarioties of buttons made of very common brass, and 
some of bell-metal, bard and white, the necks of which 
B cast in, the surface of the buttons being made 
bright by abrasion, and finally polished on buffe. 
Ball buttons (hollow and spherical) were " raiaod " up 
from flat discs of metal, by a succession of tools worked 
a a presa, the necks having previously been soldered 

a " collet " of metal, which was set in and firmly 
eeeured to the spherical front by a pair of dies worked 

1 a press. Occasionally ornamental perforated boll 
buttons, miscalled " filagree," were made, having their 
ornamentation stamped on and pierced, before the 
blanks were raised by the press into a spherical form, 
and gilt as before. 

Buttons made of steel were worn on court costumes ; 
they were bright and brilliant, the light gleaming 
from the many facets with which the button face was 
adorned, and fur these immense prices were charged 
and paid. Matthew Boulton, who eventually largely 
arded James Watt, was in the early port of his caroer 
t, manufacturer of steel buttons and buckles. 

Three and foor-holed brass brace buttons, fonocrls 
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cast, aj'e now produced from rolled sheet brass, 
" blanks " being cut out either at the hand-pre 
with a punch and holster, or by a press worked bw 
steam power, by which latter arrangement the ^ 
procoede with aa immenaely increased rapidity. Th^ 
operation of stamping canses the outer diameter of thai 
blank to be increased in thicknesB, the name of tha; 
maker to be impressed thereon, and a depression made| 
in the centre, so that the thread nhich attaches th^ 
button to the article of clothicg may not project aboT^ 
tho surface. The holes arc sometimes pierced onU 
by means of a hand press. Buttons in iron are pn>4 
dnced from sheet iron in a similar manner to those o£{ 
brass; and are also made of pewter, zinc, and tin.] 
The introduction for personal wear of other materiali 
tbao broad cloth of uniform colour, such as tweeds^ 
for frock coats, called forth a class of buttons made in'j 
brass, with objcctE figured thereon, such as the heads of' 
oninmls, in basso or alto-relievo. These were prodnced. 
from carefully sunk steol dies by means of stomping j 
the ba<^ks with the nocks being attached to the " shell"^ 
fronts, by being "set in" with an ingeniously made;' 
pair of press tools. The finish of these buttons waa ; 
accomplished by means of chemical bronzes, i. e. oxides 
of metals dissolved in various dilnted acids, by which 
process tho mctnl was modo to aBBUme'~SKB;|^j|||^ 
from the appearance of oxidized silver, through all f tjd 
shades of colour of which metal is susceptible, so as tl 
harmonize with the cloth, to which tho button wa.1 
to be attached. Eocently, makers of metal buttonJ 
^hovQ introduced, in connection with the taoBnfactuie 1 
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the production of §olitaueB and sIcoTe-linkB, the 
shells of the best examples being produced, not from 
dies, but from, carefully chased metal patterns. From 
theee, monlds are made in guttapercha, corered on the 
impression side with bronze powder, and the external 
ornamentation of the solitaire or link is obtained by 
means of the electro deposition vat. These little fasten- 
ings are also finished by the applieation of aeid bronzes, 
or the deposition of thin skins of various coloured metals 
by the electru-metallnrgical process ; and finally, their 
Bor&ees are protected by the application of lac epirit 
varnish. 

There are also varieties of buttons mode from the 
Taw materials furnished by the animal, vegetable, and 
mineral worlds. 

Upwards of a hundred yeafs ago, the hoefs of 
Mi iimila supplied the uiuterial from which horn 
buttons were made. The property possessed by that 
enbatance, of becoming plastic on being heated, and 
yielding a copy in relief in a die into which it was 
pressed, determined its application for the production 
of buttons. The hoofs were boiled till they became 
soft, and cut into longitudinal strips by slicing with a 
long-bladed knife working lever-fashion in a staple, 
fiiod on the workbench ; and these stiips were again 
across to produce squares, which were converted 
Octagonals by nipping ofi' their comers. The 
ce dyed {if black, logwood and copperas 
used), and the octagonal pieces of horn were 
heated dies in which the design was cat, the 
(Ider having a, hinged iruu cover which was cloaed 
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^^Bm on the plastic born. The holder and its b 

^^^■IIr were next placed in • vice uid eabjected to its 

^^Hhshto. and then tritkdrawn. If tlie bottone lud 

^^^hanke of metal, these were attached by presanre, 

being laid in the die-holder in depressions to recein 

them. If the bnttoa was geim on by three or fonr 

holes, theae holes were made by fonr reTolving 

drilla. 

HotheiM>'-pearl buttons are made oat of pearl ohell, 
exported from the coasts of Kacassar, Maninn, Bombay, 
the archipelago of the Pacific, the Bay of Panama, &c 
The " blanks " are cut oat of the shell by a steel 
tnbnlar cntter, the fitce edge of which is toothed like a 
saw, and as it cats diroogh, small cylinders of pearl an 
disconnected, which are rednoed in thickness by spli^ 
ting into discs nearly the thicknees of the bntbm 
when finished. These blanks are completed on bcA 
sides by a steel tool, which produces the rim and de- 
pression in the centre of the bntton, Ac. The two or 
fonr holes are drilled, as described in the perforation 
of horn buttons. The pearl botton reeeiv«« polish and 
brilliancy by frictivm with a mixture of rotteustone and 
soft soap while reTOlnng. The best pearl bnttons are 
thoee made from Haoassw shells, and the best 
" black " ftom shells imparted from tie arcbipelaeo rf 
thePfccifio. 

-j*^ **"***»» are made from the tosks of clephantaS. 

and the ntatortal being expensive, the manipolation is' 

^^"^ with greater oare ami chiefly by huid tnm- 

"" '-tnte fur animal ivory wss foond in the 

" CV»n»io° nttt, which grows in elasters 
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on palm-like treee in South America, and is husked 
like a cocoa-nut, but is smoUer ia size. The kernel, the 
part nsed in button-making, ib milk white, softer than 
animal iroiy, is easily turned, and readily absorbs the 
dyes, BO as to suit the various coloured cloths. 

Beal stone buttons are cut from precious stones with 
a lapidary's "slicor," and then cut, "fawcetted," and 
polished, the blanks are perforated, where necessary, 
with copper drills revolving rapidly in a lathe, and 
the drills are touched ftom time to time with emery 
and oil. 

Fancy glass buttons are made &om " cones " of 
coloured gloss, heated at the end, and pinched with 
plyer-like die toolti, eo that the impress eu the die is 
transferred to them. The sLank is introduced as in 
the manufacture of a horn button, or else a hole is 
pinched through the button, a long-shanked nock with 
a metal collar being jiassed through and riveted on the 
front side through on ornamental metal losette. Other 
varieties are cut out of coloured sheet glass, the back 
F which has been " quickened," or coated on one side 
with rolled tin amalgamated with quicksilver, to render 
it reflective. The neck of the button is soldered to a 
small disc of motal, which is afterwards tinned on 
the opposite surface to that to which the shank is 
bstened, so that when the latter is heated, the solder 
toBoB, melts the "quick," and the adhesion of the neck 
to the button is complete. These glass buttons are 
Buisbed by grinding the edge and surface, if cut or 
fcwcetted. Where "flashed" glass {i.e. git 
olonz coated over another) is need, the ornament 
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Eoe methods of uniting these together into a complete 
button, are marvels of skill and industry. 

The earliest covered button was made in 1802, by 
Mr. B. Sandors, of Birmingham. This one Lad a, 
metal shank, but the ingenuity of the son completed 
the invention of the father, and by substituting for 
the rigid metal shank a tuft of canvas, through which 
the button could be sown on to the coat, created the 
flexible shanked button. The only improvement made 
thereafter, consisted in covering the back of the ailk- 
fronted batton abo with silk. A large increase in the 
demand for covered buttons speedily compensated for 
the decline of the gilt button, rewarded the inventors, 
and revived the flagging energies of manufacturers 
engaged in the button trade. 

A covered button consists of two discs of metal, and 
one of millboard, thicker or thinner according to cir- 
onmstances, a disc of silk, very much larger than either 
those of the metal or millhoard, to cover the &ont of 
the button, and one of strong canvas to form the 
tuft or fleiiLle shank, which protrudes through the 
perforated metal " collet " forming part of tho back 
of the button. The metal discs have been made pre- 
vious to placing the several component parts in the 
finishing die, that is to say, they have been cut out 
from very thin aheeta of iron or "latten." If the 
button is intended to be conves in front, the flat disc 
of metal has been stamped convex, the name of 
tnaker or trade mark being impressed by punch( 
the perforated disc which forms the back of it. Then 
i bolfiter or " lower die " is fastened to the bed of the 
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preBs, whilo to the screw is attached a punch, which 
very nearly fits into a cylindrical canty in the 
bolator (allowaoco being made for the united thick- 
ness of silk and metal ). The eilk ia laid on the 
enrfnco of the die in a sunk shallow space, with i 
paper one over it, to prevent injury, and lastly the 
thin iron disc ie laid on in the centre of the paper. 
The punch, on turning the lever of the press, cairieB 
tho discs down into the die, and conTOrts them 
into a very flat shftllow cylinder of metal, with a 
bottom externally covered with silk. The punch 
is now withdrawn by moving tlio lever handle of the 
press, and a cylindrical tubular steel tool is enbsti- 
tuted, the hole down its centre permitting the remain- 
ing portions, which make up the covered button, to 
pass down ; the tool is thon forced down into the die, 
at the bottom of which the silk-covered iron shell 
rests, in its passage compelling tho edges of the ailk 
to " cove over " those of the iron shell. Lastly, the 
millboard disc, which determines the 'JiickneaB, &o,, 
of the button, the canvas disc, which eventually forms 
the flexible elmak, and the perforated iron diso, 
stamped with the maker's name, arc dropped down 
tho hole ia the tool, and a solid punch is passed after 
them, BO that the edges of the silk disc are forced 
into the iron shell which retains them. All that 
remains ia to force up tho all but finished button, \y 
the introduction of a wire, and to give the final pres- 
sure which permanently unites all the button together. 
With a few slight modifications, the process of the 
manufacture described abcjve embraces tho 
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of bntton called the " Florentine," also covered with 
silk, on which orn&mental devices wore woven, one of 
which, generally a flower, was introduced in the centre 
of each. This button was also patented hy a Birming- 
ham manufacturer, Mr. William Elliot, and so extensive 
was its sale, that sixty looms, constantly at work, were 
inadequate to supply the demand for the ornamental 
figured silk required in its production. 

In a Birmingham button manufuctory, employing 
four hundred houde, the consumption of raw materials 
was as follows : 

Strong canvas . • 2U,587i 

Florentine lasting 47.BG5 

Woollen cloth I(j2 

Vfflrting textitea 398 

Velvets and ailina G39 

Black and Goloiired flilka and volvBta .. 1,017 

Black and cdloared Botina 1.1S2 

Silt for "backs "of buttons 3,519 

■White linen drill I,171J 

Tutal 82,901 



which in length would extend to 50-i- miles, and cover 
3 feet in width. 

For front and back diacs, which form the interior of 
1 buttons, 7 tons, or 15,680 lb. of beat charcoal 
"latten" iron were used. To iUustrate iLe economy 
of skilfully couBtructed cutting-out machines, I may 
state that 63,000 groBsea of brace buttons (9,360,000) 
o cut and made from 2 tons of iron ; 23,000 grosses 
r 3,120,000 buttons were made from loUcA. \jt«». 
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mixtures of copper, and plated metal. In the pKH 
ductiou of light steel toys, i. e. buttons, clasps, and 
fasteaiiigs for ladies' dresses, the sheet steel converted 
into the above-named ornamesta, exceeded in weight 
6 tons. 

In the twenty-threo years which have elapsed sinofl 
the above estimate was procured, the establishment has 
been largely added to, and 500 additional bands taken 
on ; the consumption of material has been more than 
doubled, and in the production of buttons from the 
vegetable ivory, many tons of corozo are annually 



Some years ago, between fSfiS and 1870, the con- 
sumption of mother-o'-pearl shell amounted to neady 
1000 tons annually. The failure of the fisheries on 
the coast of Central America has now, however, reduced 
, the consumption to a little more than one-third, of 
SOO tons annually. The pearl button trade would 
have been extinguished, but for the discovery of the 
valuable shell on the east and west coast of North 
Australia. We may estimate the value of 

£ 
300 tons of motiior-o'-peail shell at .. 55,000 
600 lona of corozo nuts Cvegelable ivory) 1 1 , 000 
500 toDBof vmiouBqualiticBofbissa .. 65,000 > 

1(100 tnua of Intten and other iron .. .. 50,000 
TiiiDBd pkte .. .. : f!0,000 

representing an enormous sum in the manutactore Of 
BO insignificant looking an object as a button. 
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By the ute W. C. Aitken (Bimingliain). 
Thz nHe of pins as a eimple means of fastening articles 
of dress, is no doubt coeval with tLe nso of clothing, 
the thorn, or naturally formed spike, preceding bJI 
artificial pins, whether formed out of hard wood as bos, 
or of bone, or ivory. More ciTiHzed nations, when a 
knowledge of metallurgy was arrived at, made them of 
metal, in all probability of bronze ; fur associated with 
needles of the same alloy, pine have been found in the 
sepulchres of Egypt, These, however, are longer than 
those now in use, and differ in being entirely taper 
&om tead to point. The heads of some were formed 
of gold, chased, and graved ; others were simply bound 
with gold, the type of the pin made in tiiia country 
and elsewhere, before the introduction of the now 
universally used solid-headed pin. It is said that 
domestic pins were first introduced into this country 
&om France, in 1543, by the Queen of Henry VIII., 
previous to which time the fastenings in use consisted 
of ribbons, loop holes, clasps, crudely formed hooks 
and eyes, and skewers of wood, bone, brass, silver, or 
L The imported pin, or some of those imported, 
B of an inferior make ; and the heads becoming 
e, led to an Act being passed, prohibLtuvg l\^a «ala <& 
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pins, nsloBS thej hod " donblo headed " heads soldered 
fast to tho shanks, shanks well smoothed and well 
shapon, points, ronnd, filed, canted, and sharpened. 
Prior, however, to the inipi itation alluded to, pins were 
enumerated as among prohibited imports. The first 
supply was received from France, and as the Act of 
15i3 distinctly refers to tho heads being "double" 
and made fa^t, tho imjx)rted article was doubtless mode 
from " drawn " wire. Foumier, a Frenchman, who 
went to Nurembnrg, taught the wire drawers of that 
city how to improve their original machines, and draw 
their wire finer, suggesting the idea that tho art hsd 
been so improved in Ftauoe as to render the wire fit 
for the production of pins, not only for shajiks, but foi 
hoads ; the wire out of which these were made being 
very much finer. Then, as now, the beet pins were 
made in France of brass wire, but large quontitieB were 
made &oni iron, which were blanched and sold for 
brass; and tho Bale of the latter spurious article was 
in 0. short time confined to the Continent. It is curious 
however to romark, that in this country tho great bulk 
of pins used during tho period of moiiming are made 
of iron wire and japanned black. How long pins con- 
tinued to be imported after 1543, is doubtful, though 
in all probability it mas, until the art of wire drawing 
(introduced into England in 1565) was so far advanced, 
as to produce wire suitable for pin making. The firat 
manufactory in this country was began in 1626, by 
John Tilsby, in Gloucestorshire, so suecesBfully that it 
BOon employed 1500 workpeople. The county was 
long celebrated for ite pins, and the manufactories at 
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Stroud ocbiGved a grcitt reputation, Tn 1636, the pin 
makers of Loudon wero foiined into a corporation, and 
the trade booh found its wa^ to Bristol and Birmingbam, 
where, in connection with a previoufilj established 
wirework, it became localized. The introduction of a 
[bine founded on tbe " Wrigbt" principle by D. F. 
Taylor and Co. in 1824, entirely revolutionized the 
local pin manufacture, and converted Birmingbam into 
the chief seat of that industry. Pin making is in- 
teresting, as it afforded tbe author of the ' Wealth of 
Nations ' an example of tbe advantages of division of 
labour and economy of cost, arising from the employ- 
ment of some 16 individuals in the 18 processes of pin 
making at that day. This labour is now rednced to 
the one workman who attends to the machine, tbe 
" oolourer " of the pinp, and the " paperer," three in all, 
while the work is better done, and tbe numbers of 
pins produced immensely increased. Tbe preuesses 
employed in making tbe old wire-headed and the 
solid-beaded pin, now in universal use, are as follows : 

Tbe material is brass wire of a lower quality than 
" best," but superior to tbe lowest quality of brass wire, 
it being more rigid than the best, and its siuface better 
finished. The pin manufacturer is generally bis own 
wire drawer, and if he does purchase the wire, he diawe 
it down to tbe sizes that be requires, on bis own 
premises, by the ordinary processes employed in wire 
drawing, in this particular differing from tbe needle 
maker, who puichases hia steel wire ready drawn to the 
gauges from which he worts bis needles. 

The firmly fiied solid-headed pin, efvii-^al-ao*. to 
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the soldered-liettdod of the Henry VIII. period, w& 
attem]ited to be revived as a manufactnre by Timothy 
Harris, in 1707. by costing on the heads, i. e. by laying 
the sLitnks into a two-part moulii, in which prints re- 
preseutiiig the beads were cut. The mould was closed 
and an alloy of lead and antimony {type metal) poured 
in, while the pine, on being released, had the " geta " 
cut off, were cleansed by immersion in a "pickla" 
composed of sulphiiric acid and water, dipped into 
a solution of sulphate of copper, " ooloared " and 
finished as all brass pins now are. The production of 
a head made of twisted wire and how to fix it securely 
next attracted the attention of William Bundy, who 
thickened the wire by pressure into a collar, oa which 
the bead rested, to prevent its slipping down. The 
heads were placed oa the shank in a die, while another 
die, worked in a fly press, descended, and compressed 
the top of the wires, securing the attachment of thfl 
wire head to the sbank. In the production of ths 
collar or thickening of the wire, it is not difficult to 
detect the embryo of the future solid-headed pin, 
now in universal use. In 1812 Bradbury and Weaver 
cjonceived the idea of " heading " by means of an auto- 
matic acting machine. The shanks being pointed and 
the wire heads prepared, they were put in sepEO^te 
hoppers, while a mechanical feeder placed a shank and 
head in relation to each other; and in this position the 
pins wore pressed by screws against dies completing 
the estornal form of the heads, and uniting the bead 
to the shank. The pins were then withdrawn by 
peculiarly formed books, operated upon by parallels 
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worked by the machine. In 1817 Seth Hunt invented 
a machine for producing pins with "head, shaft, and 
pointof one entire piece," thus realizing "a solid-headed 
pin," The wire was fed into the machine, cut into 
enitable lengths, and held hj a die till the hend wM 
formed. The die was then rotated, and a pointing 
wheel was raised and brought into contact with the 
impointed pin, against which it wan kept in contact \>y 
a presser, till the point was completed and it dropped 
out. In 182i, W. L, Wright invented the solid- 
headed pin-moking machine, which for many ycara 
was exhibited in London to crowds of visitors, and 
which, improved upon by D. F. Taylor and Co, and 
H. Sbuttleworth, formed the basis of the improved, 
simplified, and compact machine now in use. Many 
projudiees existed against the introduction of the aolid- 
headed pin ; among others, that it bent more easily 
than the then ordinary wire-headed, owing to the wire 
being softened to facilitate the formation of the solid 
head, though, on the other hand, the loss of pins occa- 
sioned by wire heads coming off was forgotten. To 
this prejudice may be attributed in 1833 the machine 
invented by Brown, for the manufacture of wire-headed 
pins, in which the thick wire to form the shank, and the 
thinner wire which formed the head, were operated on 
by a machine simultaneously, viz. the small wire being 
coiled twice or thrice round the thicker wire of 
shank, and compressed therein by the action of a pail 
of dies, ent to pin length, and conveyed to the pointing 
wheel of steel. Two grooves traversed its diameter, 
the one roughly tapering the shank, the othet, of &&Kt 
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oat, completing and smoothing tho point. It is on- 
Seceesary to pursne farther the various improTemento 
introduced afterward§, as they simply embrace methode 
which have booome obeoletc or profitlesB, and have, 
therefore, been abaudoncd. There are still a few wire- 
headed pins made, and ae their manufacture bas bem 
selected by Adam Smith and Babbage to illnBtrate the 
advantages to tho workman of division of labour and 
to the public in reducing price, the old tnetbod of 
matdng pins by hand will now be ooutragted with tin 
new or solid-headed pin made by machines, superin- 
tended by a minimum of individuak. 

The (Ad process of piu-makiug was conducted as 
follows : A bundle of braas wite was unwound, and 
the curve of its coils removed, by drawing it through 
seven round spikes driven into a horizoutally placed 
bench, the wires being straightened in its passage 
through tho spikes, cut into lengths of about 20 feet 
each laid parallel to each other, aud finally cut wiA 
shears moved by hand or power into lengths (detei- 
mimed by gauges) sufBcient to form sis pius. These 
lengths were pointed at each end by a " grinder " or 
" pointer," applying the ends of the wires to the 
surface of a grindstone (in the earliest stage of mann- 
faoture), aud, later on, to a steel disc or "mill," tho 
ciroumfarenco of which was "file" cut. During the 
operation, the grinder gave u rotatory motion to tlie 
wiroH, the point being finished on a more closely 
gritted grindstone, or on a finer cut steel disc, while 
the pointed wires wore then cut off a pin's length from 
each end, and the operation of grinding and cutting 
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Efepettted until eis pin-ahankB were produced from the 
Bne piece. The Lead of tlie pin, mado of finer wire, 
was produced by winding it round a " apit " 36 or 40 
inches in length, its external diameter corresponding to 
that of the shank to be headed. The mould was placed 
Jn a simple latho, motion being given by hand ; the 
iviie ^B'S connected with the mould and guided and 
jwonnd round it, bo as to loaye on the withdrawing 
|of the spit an elastic spiral of wire, which was cut 
up into many separate parts, each equal to two rovolu- 
tiona of the spit, and each forming the head of one 
pin. The spirals were cut into heads, with Bhears, 
imd the accuracy with which those wore cut by tho 
V head " spinner has been selected as an example of 
precision, arrived at by practice. The number of 
iieadB in one pound weight of wire in ordinary sized 
bins must have been very considerable. For the coarser 
Jiarieties, tho header was paid '2^d. per lb., while smaller 
and finer pin heads were paid for at a higher rate. A 
bead maker, according to ability, could produce from 
B lb. to 30 lb. per day, and ont of his oariungB he paid 
r assistant 2s, or 2s, Gd. per week. The heads, 
ter being cut, were annealed or softened in order to 
e them cling more readily to tho shank, and were 
t passed on to the " header," who secured them 
y a small stamp, the hammer of which was elevated 
y A cord connected with it, operated on by a treadle 
3 by the foot of tho workman. Tho lower half of 
I of dies into which tho pin dropped was then Used 
' of the stamp, the upper half having 
: in it a print to form the bead, a.'k.W^^xeA. Xa 
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tho hsmmer. The header had a, boy aasistaDt to 

I BrFBiige the hcadn for the Bhanka, which be did bj 

I pickiug np a few of tlie latter and throsting 

I amoDg tlio heads, so that on withdrawing of the shanks, 

I • very great proportion were found properly fitted. 

' The stalks with thuir heads being then passed to tLe 

header, and dropped by him into the lower die, bis foot 

pressing the treadle, so as to elevate the banuner. 

When the latter was released, by removing the pne- 

enre of the foot, it fell, when the blow expanded the 

P head of the shank, compressed the wire bead, and com- 

■ pellod it to cling to the shank of the pin, the form of 

the dies prevouting the expansion of the head 

lateral direction. To obviate the difficulty of picking 

the pin out of the lower die, a spring was introdnced, 

which after the blow was sttncfc, elevated the pin and 

provided for its oipoditious removal (an arrangement 

not unnecessary, when it is considered that an espetl 

workman could only head 20,000 pins per day, for 

which he received Is, 6d. ; less expert workmen could 

only bead from 10,000 to 15,000, and an assistant ms 

paid out of the sum received. 

L A curious and interesting calculation (by Babbage) 

v«hows, that the labour of four men, four women, aud 

r two children for nearly seven hours and tLree-(juartfli 

was required to produce 1 lb. of No. 11 pins, thfl 

number of individual pins 5,546, the cost of the labour 

amounting to a fraction under Is. \d. Add to this the 

present price of hiaas wire at lid. per lb., and the 

manufacture, expenses, and profit, aud it will be sera 

that the oonenmption, demand for, and price nf the 
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pins sow produced in the present day conld only liave 
been met b; tlie introduction of automatic pm-making 

The manufacture of pins with solid heads produced 
by maehincB as invented by Wright (which forms the 
connecting link in the chain of pin-makisg), will next 
be contrasted with the operation of the improved 
machines now in use. In Wright's machines the wire 
w&B drawn from a reel with pincers, straightened in 
its paesage by being drawn through stads, as in treating 
the wire for handmade pins. The rotation of the 
fihaft gave motion to cams, slides, and levers, working 
the differeut parts of the machine, while a pair of 
nippers cut oS the length of wire to form a pin, the 
length regulated hy screws operating in the gauge. A 
carrier took the pin length of wire, and held it against 
a roughly cut steel wheel which partially pointed it ; 
a second carrier conveyed it to a wheel of finer cut, 
where the pointing was completed ; and a third carried 
it to the heading bar. When the head was partially 
fonned by a punch propelled against tlie "head" end 
of the pointed wire thus, a fourth carrier conveyed the 
pin to a second heading die, wherein the head was com- 
pletedj and lastly the pin was seized by a forked lever 
and drawn out of the machine, falling into u troy below. 

The improved machine now in use by D. F, Taylor 
and Go, is reduced in bulk and size in all its dimensionB, 
being now only 24 inches wide by 30 inches long and 
18 inches high. The wire is fed from a reel, straight- 
ened in its progress to the heading die ; the heading is 
now the^rsl instead of thelogl opcEatioQ.,uv'^\ii.'^S.^S& 
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grasped and converted into a head by one punch only, 
not tieo, as ia Wright's machine. It is then cnt off to 
pin length, which, dcBcending by its own gruvity, slides 
down a groored incline and ilropa into a tray, tie 
bottom of which has a slit in it to permit the shank 
to drop through. Here it is suspended by tbe head, 
ehank down, in front of a revolving roller of steel, 
IJ inch diameter, cut over its entire circumferenw 
and length with files like teeth, diminishing in 
ooarsonoss of cut from the loft to tlio right hand; 
this roller operating on the suspended shanks in theii 
progress down the slit (rotating as they move), have 
the points formed, smoothed, and finally polished; 
here they are forced out by other pins which are 
taking their places. The finished pins drop out into 
a trough immediately in front of, and under, the 
pointing roller. 

All pins of brass, whotlier made by hand or majnOf 
factured by a machine, are coloured and brightened 
before they are ofiered for sale ; and for this purpose^ 
the pins, after they leave the maker or maohine, an 
boiled first in weak beer to remove any grease, ajid to 
clean their surfaces. After arranging them in layem 
in a copper pan, alternating with layers of pme 
grain-tin, water is poured in, and the copper and ita 
contents heated, while on the surface of the water 
cream of tartar, or argol (the deposit found in emptied 
wine casks) is sprinkled. By the action of the acid cat 
the grain-tin, a Holution of tin is produced, which is 
deposited on the sarfacc of the pins, and they are then 
" coloured" (i.e. made to assume their white BilTeiy 
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nppearance). If not wliitened sufficiently, the operation 
18 repeated. After thoir removal from the "copper," 
the pins aro rinsed ont between the "boilings" with 
' clean water. Their brightnesB or finish is the reealt 
of shaking them with bran or sawdust, in a leather 
bog or " shaking " barrel, after which the contents of 
die hog or barrel are emptied, tlie bran or sawdust 
winnowed out, and the pins collected. 

Mourning pins being formed of iron wire, if " blued," 
ue Bubjected, after being cleansed, to the operation of 
heat on an iron plate, or in a muffle, until the blue 
tinge is obtained. The bright, or dead black colour is 
produced by immerHing the iron pins in black varnish, 
withdrawing them after being coated, and drying the 
Tomiali in a stove. Lastly follows the operation of 
"papering " the finished pins, which are sold in pound 
weights, or in less quautitioB. The making up of the 
pircels ia very easy, for they are simply weighed ; 
but wbon sold ia sheets, the making up and sticking 
b the pins into rows formerly involved not only timet 
bat Hkill and quieknces. Its cost was represented by 
newly 3^. in the papering (of Ifo. 11 for example), 
for there was the folding of 12 sheets of paper, each 
sheet requiring 24 double folds, followed by the 
Operation of sticking therein 144 rows of pins, 39 
in each row, or 5516 pins. All this was formerly 
done by hand, hut has now been got rid of altogether, 
and a beautifally self-acting papering machine has 
tftken its place. The piiia to bo stuck are fed into 
hopper, in connection with which, a steel plate is used 
I with longitudinal Glijis cut through it, cntiea'^udin.^ 
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to the ntunbei of pins which form b row. Ths pm 
the hopper ore now agitated by a comb-like tool, 
by tho paperor's aseifitant ; the ehanke drop tbrongli 
tho slits in the eteel plate and are BOspouded by their 
heads, the etalks protruding on the under Bide ; and 
near the machiuo are laid the long narrow eheets of 
paper with the address of the manufacturer (or retail 
dealer by whom thoy arc to bo sold) printed thereon. 
One of those slips is presented by tbe paperer to the 
action of tho machine, by which two raised folds are 
iped, while the lovi of pins collected in the aht 
I plate is next subjected to the same action asd 
pressed tbrongh tho two crimped folds, and these ope- 
rations are repeated nntil the twelve rows of pins in 
each sheet are stuck. 

Tho simple and familiar word " pin," but imperfectly 
conveys an idea of tho varieties or the numbers made 
pf this invaluable mode of fastening. They vary in 
length and thickness from the Scinch "blanket "or 
corker" pin, down to 2 inches in length, and" toUel" 
OT "domestic" pins of finer wire, from IJ inch down 
to only f inch, "Sets" are tliatingtuGhed by twelve 
numbers or letters. There are, besides, the long and 
slender pins of hair-liko wire, with which the entomo- 
logist fixes his insects on the cork bottom, of luB 
show cases ; the staple-like double pin, ■' blued " or 
" blacked," plain or comigated (also made by machineB), 
need by ladies of the present day, to retain thdr 
natural or artificial hair in position ; the safety pins 
used for dresses, the attachmeut of shawls, &a,, or in 
ihe nursery, protecting the weai'er from injury by 
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formed out of one piece of wire, bent so thnt the point, 
after passing through the folds of the dress, rests in a 
loop, which farms a sheath and thus prevents scratching. 
Of ordinary pina designated as Queen's oivn, imperial, 
lace, diamond, London, or London heavy, mixed or 
moTimiiig, some are sold at Is. id. por lb, imperial 
mixed, up to 2s. 2d. for email mixed, while the fine pins 
HEed by insect collectors fetch from 16s. to 112b. per lb.; 
if gilt, at 128s., i.e. 7s, or Ss. per oz. 1 By whatever 
name called, they are only pins, valueless individually 
("not worth a pin"), though in aggregate production 
they are important features in our national industries. 
A calculation made forty years ago, stated that for 
home use and export purposes 20,000,000 of pins were 
reqaiiod daily in England. The real quantity now 
produced daily is 50,000,000, of which Birmingham 
produces 37,000,000, leaving 13,000,000 as the pro- 
duction of London, Warrington, Stroud, and Dublin, 
where pins are also made. The weight of wire con- 
Bumed annually in the pin manufacture of England is 
about 1275J tons or 2,857,120 lb. (one-eighth of this 
is iron wire used in the manufacture of mourning and 
hair pins). The brass wire consumed amounts to 
2,500,000 lb., which, at lliZ, per pound in money value, 
reaches the sum of 114,583i. The iron wire consumed 
is 344,800 lb., its value 7183Z. 6h. 6d, ; and to he added 
to these amounts are the wages, paper, ornamental 
envelopes, boxes, wear and tear of machinery, mana- 
factnier'a profits, &c. Mourning, hair, entomological. 
and " papered " (i. e. stuck-in-^ww pins), realize a larger 
> profit than pinB sold by weight. Taking it lil^ja- 
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getber, tbe pin mannfactnre of the United Kingdom 
ie not over oetimst«<i at the aggregate emoant o 
220,000/. 

Fine are made io email qaantitice in France, Oei- 
many, and Anstria, nhilo in America tho cscellence of 
£ngliBli pine wae recognized as eorlj as 1775; the 
Congress of America in that year offered a premium of 
501. for the first twonty-five dozen of domestic pins, 
equal to those imported &om England. A limited 
BUCCCSB seems to havo followed the premium mitil 
1831, when Howe patented a mnchino for the Dmnn- 
factare of wire or eptm-heoded pins ; and Slocum, who 
obtained in England in 1835 a patent for making ■ 
maehiue for the solid headed variety .(eighteen yean 
after Hunt, eleven years after Wright), worked hiB 
America. Eventually the two eompaniea 
working the Howe and Slocum patents were tmited, 
Uid they now form the American Pin Company. The 
weight of pins produced annually in America, allowing 
fifty working weeks in the year is stated to be fiom 
350 to 600 tons per annum, or 1,120,000 lb., accord- 
ing to the most liberal estimate ; and the value tX 
112,000/., which, in comparison, is much in favour of 
the pin making of England, and demonstratea its i] 
portance as a national manufacture. 
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The earlieat remaias of nations, whether uncivilized or 
civilized, bear evidence of tto use of needles from 
different materials. In Egypt specimons of bronze 
three and a half inches in length are found ; there were, 
no doubt, smaller examples, but those, in all pro- 
bability, from osidation, have perished in conrse of 
time. Bronze being easily worked, and the eye of the 
noedle being readily drilled, probably suggested the nse 
of tho alloy for tho purpose. Bono and ivory formed, 
and still form, the needles in use by tho aborigines of 
other countries. In 1370 needles of stool were made 
Bt Nuremberg, where the skill of tho craftsman was far 
in advance of those of other countries ; and oven at that 
period thoy bad laid the fonndation of their metallic 
mdustries, for they rolled iron and "lattcn," and drew 
wire in iron, steel, and braes. The fine steel wire from 
which wool cards were made in England, was imported 
from Germany ; and long after the needle trade was 
introduced into England, tho raw material of which 
they wero made was seat from the former country- 
The early history of the manufacture of needles in 
England is unknown, and perhaps the idea that it 
would never become of much importance to a luliim. 
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ftocotmtB in part fur the hiBtoTical details being bo 
meagro. At the presenl, however, the celebrity of 
English made needles, the nnmber of handa employed, 
mole and female, in the Email towiiE and Tillages in 
Worcestershire and Wftrwickshire, more CHpeciaUy 
Bodditch, Studley, and Alceeter, entitles the muiQ- 
facture to a place in a Tultime treatiog on * Britifili 
Mannfoeturing luduBtries.' Spain had once a reputii- 
tion for its iron, and more particnlarly for its steel, 
and the Spanish alliance, in 1553 and 1558, in oU 
probability had something to do with the coming of 
the Spanish Moor who lived, sold, and made (?) needles 
in Oheapside within the period named. The mann- 
foctnie thereafter was located at Whitecbapel, and 
hence the term " Whltechapel sharps " was applied to 
needles of a questionable quality. It has been stated 
that in 1543, needles similar to, though ruder than, 
those DOW in nse, were made and sold in England, 
though every circomBtanco favonre the idea that Uiose 
used at first wore imported. The Moor died, having 
refnsed to communicate the knowledge which he was 
suppoaeii to possess, so that the art died with him. 
There is very mnch more probability in tracing the 
origin of the mannfacture to Elias Cronse, a German, 
who, in 1667, taught Englishmen to make what were 
known as " Spanish " needles. Humphries, the "assay 
master " from Saiony, brought orer Christopher Shnti, 
ftocompaaiod by twenty-two Saion workmen, who ware 
akilled in moUifj-iug iron and steel, and drawing the 
same into wire. The wire of the latter metal ia 
esseutiiU to the needle trade, which does not aj 
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to have Bttftined any importarLCG till 1650, wkea an 
ancestor of tie family of Milton {Mr. Damor) induced 
Cliristoplier Groaning, with three of his children, who 
was engaged in making needles in London, to settle at 
Long Creniion, tu Buckinghamshire, where a needle 
manufactory on a small scale was begun, and indeed 
existed until very recently. 

Needle making thence penetrated to Alcester, in 
Worceetorshire, and from there to Studley and Eed- 
ditch, and in another direction to Hathersage, in 
Derbyshire, though in none of these localities does 
there appear any peculiar fitness to have determined 
the localization of the mannfacturo, except that Wor- 
eeeterahire contained emery, largely used in grinding 
tiie points and scouring the needles. That which was 
in the beginning a " homo trade," practised at home, or 
in small shops, by the uoedlo-maker, boa now almost 
oeased to be so, for the large manufacturers in the 
rieinity of Bedditch are replete with every convenience 
snd fecility for conducting the manufacture. The 
most reoent improvements are introduced for heating, 
ventilating, and getting rid of tho baneful dast 
vhich rises from the wheel in the " pointing " ope- 
ration, while horse-power, and. the still more im- 
certain water-power, has givon place to the steam 
engine. 

There is this distinction between the mannfacturer 
of ping and needles, that tho former is generally bis 
own wire-drawer, while tho latter only exceptionally 
•0, procnring bis steel wire, drawn to gauges for the 

■nQUs Bizes of needles, from iiioBe maVeia in. ?m.- 
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misghsin or Sheffield. On its qnality, in connection 
vritb the skill with which the proceee of Iiiirdening and 
ttimpering are porformoil, the oxcollence of the finished 
ncodlo dopcnds. 

In warehonsing Uie wire, attention is paid that the 
store room in vrhich it is kept ie free &om damp, or 
other LaflnenceB likely to injure its qoality. The 
buiidloB of wire wcdgh ftbont 14 lb. each, the wire being 
in ooils of 24 inches diumeter ; a stualler diameter, bj 
uicrt«sing the cumture, would render more difScnlt 
tliu other process of straightoniug the lengths, to pro- 
duce two needles, while the large diameter of the coil 
obritttoB die necessity for unwiudiitg and rewinding 
necessary under the old motliod of mannjacture. 

The cutting up of the bundle into pioces of wire, 
each BufSoient to form two needles, is accomplished 
either by power, or by a workman with shears. If tho 
latter, the ahoars are fixed in an upright position, the 
jaws being 8 inches in length, and the cutting jaws being 
removable for shai-pening. Motion is given to the 
one jow by the handle being left free, and to tbe first B 
gauge is attached to set the wire to the length required. 
The workman takes hold of tho bundle of wire, applies 
it to tbe opened month of tho aheai-s, tho free handle 
of which he presses with his thigh and cuts the bundle 
through, thrusting one cnt end through tho shears, and 
pressmg it against the gauge to detemiino length, 
finaUy cuttmg the whole of the bundle up into len^s 

' «oaiC8 can be produced, though 
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A. Iron plnte heeted under by fi 
»ira to form two needleB placed in tfla intcnor oi two iron noop< 
DD; these drop through longitudinol slits in rahher E, which 
ii then worked backwBrda and furwards with motion aa represented 
iy huid as shown at R G. Wire aa out from bandle or Hril. H. 
#D« m&ar aedergoiag tbe process of tuWia^. 
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their niunber is dotcrminud by the Bnccees with which 
tho after process^ art- uohiIucUnI, 

The oporatiou of slrai-jhlening or ruhhing the cnt-off 
lengths, all of which are cnrved (having been eut from 
coiled wire) by nieimB of hammer or mallet, wonld 
involTO B very consiilorftble expenditure of time, nor 
oould it be Bii tmccessfully accomplished by simpler 
means than that adopted by the needle Btraightaner. 
By this process each separate wire acts on another, and 
perfect straightness and parallelism are the result. The 
workman half fills two strong iron rings with the est 
wires placed inside, and nsing a slightly curred piece of 
iron with two long slits out through it, and a. handle at 
eftoh end, he lays tho rings horizontally on a flat cast- 
iron plate, heated by a fire under it, the rings dropping 
into the slits in the convex curved iron bar. He presses 
on its handles, and, moving the rings with their txmr- 
tingency of wires in their interior, he presses ou the 
latter at each end, where they protrude beyond the 
rings, and in the centre ; after the operation has been 
eontiiraed for some time, the curved wires are straight- 
ened, and lie parallel to each oth^ ; every bit of 
ouTVe has been got rid of, and every wire ie "u 
straight as a die." (See cut on previous page.) 

The next process is " pointing," or prodncing the 
sharp taperii^ point which distinguishes a oeedle. 
This is obtained by " dry grinding " on levolvsig 
gritatonee, varying in diameter &om 13 inclkes wiuB 
worn, up to 20 inchf« when new. Tie grinder is 
seated in front uf the stone, and picks up a number of the 
wiiea to be r"'""i^ vitL tus left hand, retaining then 



SEEDLES. 107 

witb the pointB toWkrds the stono. With the palm of 
hifi right hand he presscH upon thorn, .and applying 
them to the stone, causes tbora. to rotate, or turn round 
horizontally between the palms of his hands, and the 
result is, long tapering points. The heat produced by 
the friction of the steel wire on the gritstone renders 
it necessary from time to time to cool the wires in 
water; and a brilliant stream of sparks follows the 
abrasion of the wire, together with particles of stone 
and steel very fatal to the needle-pointer, whose tenure 
of life is shortened from " grinders' asthma." The 
efforts made by hiunitue and disinteFeBted men to overt 
the effects of this " dry grinding " have been set at 
defiance, high wages, suffering, and comparatively early 
death being preferred hy needle-pointers, to moderate 
wi^B, health, tind a life as long as that of those en- 
gaged in other manufactures. 

A prejudice existed against " pointing " by machinery 
at Bedditch, as recently as the year 1S44, ut which time 
a pointing macliiuo, invented by Mr. J. Chambers, was 
destroyed by the " pointers." Gorman operatives en- 
gaged in the needle trade have no such narrow-minded 
prejudices, but use these machines ; all their needles 
are so pointed, and it is one of the reasons which 
enables them to compete successfully with English 
needles in the markets all over the world. In Redditcb, 
a German machine for the purpose may bo seen at 
work in the British Noodle Mill. The pointless wires, 
sliding down an inclined plane, drop on to and aro 
held by a vulcanized rubber band, to the periphery of 
rABWtal wLeel revolving is a right angular dltieutiuiL to 
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■ hutlow grindstuue, rotation being given to tlie wires 
b; the huud of the grinder; tlie nircs are Iicld at tbe 
proper kUglo for pointing, and paes oat with poiste 
__ nearly as perfect as the 

most prejudiced of hand- 
noodle grindere eoold de- 

After "pointing," lot 
Ions the stamping and 
tlie perforation of the 
■' needle's cyo." In the 
best claes of needles it 
is caBtcmary to remove 
the scale from so much 
of the sorfaco, in the 
centre between the two 
" points," as is to be ope- 
A. lUwIrtag whMl to wfckl. j^ ^ J, tj^ ^^ 

■Mdia wii» OCCC «« bdd by , , . , ' , "' ^, T^ 
ti.. rBl<«i«d r»M»r Und B, i^^'^ P'-"»l«ce the m- 
whan Ikcf u« airrivJ munJ it deuts of two needle- 
Um tewM p-dnt of the wheti. they beads), end to end. The 
OMM in ««uot «iib ih. gr^- remoYal of tto scale at 
*4eM U, ml *r< HiinM. The . - • 

wM, A. r.«tr«. .1 . right ^^ P^ ''^O'ed IS doM 
.^^1. la ih* trikdit^K, D. with email narrow grind- 

stones by the " grinder" 
In the MteUUshtnent alluded to, this is accomplished by 
a UMohinc, kIso of German invention. Tbis proceSB 
in its arTHiig^mt-jit is almost eynonymous with that 
ftlft'a'ly ilt-scribi.>d for " pointing," vie. a revolring 
wheol: "»" ''•«» hold on tho periphery of the wheet 
by lbs Tulwuiasd rabW baod \ tLe rotatioa of the 
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wires on themselves, when thoy coma in contact with 
the narrow grindstone, and the removal of the " scale." 
In the early sbige of needle making, ere it reached 
the dignity of a manufacture, the eye end of the needle 
was eimply flattened or beaten out with a hammer, and 
the eyes were produced by means of a Bmnll " punch " 
struck with a hammer. It required two operations. 
The head being laid on a small anvil, the punch was 
Btmck, and raised a convexity on tho oppoaito side of 
the flat head ; the position of the head was then reversed 



to EtampiDg the grooviag. 

and laid, not on a steel anvil, but on a block of lead, 
and the point of the punch set on the mark of the 
former blow, when with a tap with a hammer, the minute 
particle of steol was driven ont, and the perforation of 
the eye accomplished. A Stndley needle-maker, in 
1793, introduced another method of perforating the eye 
by d rillin g it, but the proceea was too expensive and 
therefore abandoned, and the old method of hand- 
punching already described continued to he practised. 
But a purchaser of needles from Birmingham visited 
Bedditch in 1800, and observing the imperfect way of 
producing the hollow groove and perforating the eye, 
suggested the use of the " stamp " to impress ibe print 
of the groove, and the "press" with perforating punch 
to pierce the eye. These appliances ore now imi- 
TonU; employed in the needle trade. 
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The etamp tae two uprighta, and betwoen theae 
fllides a " ram." To itg under anifaco a die, cut 
intaglio, with a representation of two needle heads, end 
to end, is attached, and another to the bottom or bed of 



Needle Miking. 
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I the stomp, held by eerewe. The wire is laid in the 
I lower die, a rope pulled by the needle etamper elevates 
ram, the lope is released, the ram falls, and the 
\ die which it carries leaves its impress on the upper 
I side of the wire, while tho blow given has caused the 
\ wire to receive ou the opposite side the impression in 
I the lower die, on which it was loid. The perforation 
[ of tho eyes is effocteJ by tho press, which has a screw 
operated on by a bont lover handle. Into a screwed 
I hole at the lower end of the acruw a punch is fitted, 






which has two prongs corresponding to the prints in 
the stamped double-headed neodlo blank; a bolster 
with two boles corresponding to tho two points of the 
punch, IB fastened to the bed of tho prose, and in a 
suitable position immediately over it, is fixed a three 
pronged " taker off." The needle wire is laid in a 
"die print" in the bolster, the handle of the sctbw 
of the press is worked, the punch desconds on and 
forces out the minute bits of metal indicated as prints 
for perforation, in the stamped double-headed needle 
wire; and on the return of the punch, should there be 
I any difficulty in withdrawing it fcom tta '^'E^'niifiib. 
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r needle, Ihe "taker o£f" oBsiEts in 

The wire now presents the appearanoe of two 1 
needles joined head to head, bnt the superfine 
or "flases" have to bo got rid of; two wires aia I 



Perforate Et^ of KEEliLEa. 




£. Bolster with two 1 
corresponding to poneh. 



threaded (techttically " spittod ") throagh tho eyes of 
about one hundred needles, until the arrangement 
presents the appearance of a fine toothed donble-eided 




Needles " spitted " togolber for 



i:^iifi.-ij hy stumping. 



nursery comb. The needles so " spitted " are laid flat 
on the work bench, and a few sweeps of a flat smooth 
file remove tho surplus metal. The minute marking 
at the junction of the two needle heads assists their 



Aflsr spitting. 



separation ; the strip is bent in its length, and two rows 
of eingle independent rollers are tho result. One 
TOW of the needles, still hold together by the spit, is 
placed in a wide-mouthed plior-liko tool, and a sweep 
of a flie removes the roughness of the noccllo head, 
whore it was separated from its former companion. 
Another Me>4weep removes the sharp angular cotusn. 
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{com ike bead ; the Bpite ore now withdrawn from the 
" OjoB," and tho needles ore independeat of each otba. 




Row of singU naedlce held la pi; 
uparntioD it beoda. 



inofronJ before aiing. 



The needles which may have been bent in theso opera- 
tions are noxt Btraightoned by the pressure of & flat 
convex bar operating or pressed down on them, as 
are made to rotate on tho surface of a " trued " metal 
plate, esactly on the same principle ae the etraightening 
of the lines in the first operation, i.e. pressnre under 
rotation. 

The qualities of elasticity and rigidity have yet 
to be imparted to the needles, and for this purpose 
Qiey are conveyed to the shop of the "hardener' 
kud " temperer," which is fitted up with muffles, or 
small furnaces with arched doors, fitted with bars 
their interior oa which to rrat the trays on vhuh 
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are arranged. ITie traya are formed of 
bent up at each end, and with a flange 
at right angles, by which to hold them for their in- 
troduction into and withdrawal from the muffle. Tho 
needlos are arranged in rows many deep across the 
tiayB, which when filled are placed on the bar in the 
mnffle ; the door ie closed, the fire underneath Bpeedily 
heats the trays and their contents, the "redness" of 
the needles being determined by the " hardener's " 
knowledge, generally gained only by practice and ex- 
perience. At tho proper heat tho trays aro withdrawn 
from the mufia, and their contents emptied into a 
cistern filled with oil and fitted with a lining with a 
perforated bottom, which retains the needles and per- 
mits the oil to find its way again into the cistern. 
The surplus oil is got rid of by shaking the needlea 
in sawdust, after which they are replaced on the 
trays, and again pat into the muflle, though at a much 
lower temperature. The efiect of the heat on the 
needles is carefully watched, and on thoir assuming 
a light or dark straw colour, as the nature of the 
steel requires, the trays arc withdrawn, the noodles 
allowed to cool, and they are now conaidorod "tem- 
pered." The test of the escellenoo of their temper, 
tbo q^nality of the steel, and tho skill of the hardener 
and tempcrcr is as follows: if on trying to bend 
a needle, it neither breaks, nor remains bent after 
the removal of the test pressure, its quality may be 
relied upon ; if the needle breaks, it is too hard, and if 
it benda, it is too soft. 
It luft boen lematked that in liardeuing, the red-hot 
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neodlos wliicli were inuneraed in oil remained etimght; 
but wlien immersed in water, a. Tery conaidei'ftble pro- 
portion wore found to be bent. A class of needle 
workers was engaged in an operation called "bsrf 
Btraightening," and in consequence realized good wages 
by making the crooked etraight ; but by aubBtituttng 
oil for water, crooked needles have become the eicep- 
tion, and hard etraigbtening became exceptional. ' 
inventor and reviver of the oil hardening process 
shared the fate of most inventors in this trade, and 
was driven away from Bedditch by the abuse heaped 
upon him. Thus it has ever fared with improvers of 
industrial procesees in times gone by — oa witness 
the JftcquardB, Oromptone, Chambers, &c., though it 
is satisfactory to learn that increasing knowledge and 
the demands of manufacture have dissipated prejn' 
dices, and oil hardening is now generally adopted. 
The process of straigbtening needles hardened in 
water consisted in tnpping the bent needle with & 
small hammer, as it lay on a flat steel anvil. 

After hardening and tentxiering the needles, ths 
appearance that they present is a block blue, with a 
shade of straw colour or ■' glance." The blackness 
or scale has to be got rid of, and the needles made 
bright, smooth, and clear, and this is the result of the 
process of scouring, which is accomplished by tbo &io- 
tion of tboueands of needles rolling against each other, 
aided by a mixture of oil, emery, and soft soap, dis- 
tributed among the needles bound up in envelopes 
of canvas, and subjected to the pressure of a platen. 
The machine of which it forms a part is set in moti(p 
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by steam power; the preparatioa of the needles for 
nsiats in placing a strong pieco of canvas 
a wooden tray, under which strings are laid, and 
it the needles, heads and points indiscriminately, 

but parallel with each other, and with many rows 
the breadth. I'he mistnro above described is dis- 




A. Wooii»n tray. B B, Canvmi cover, 

C C C. Canvas cuver on which needles are laid. 
D D D. Strings with wbich to make up bundle. 
K Bundle made up for scouring. 



toibnted on the surface of the needles, the canvas 
u then rolled up, is firmly bonnd together with the 
Btringa, and laid with others on the bed of the scour- 
machine. The movable platen is then placed over 
them and the machine is set to work, the mangle- 
like motion of the platen causing the bundles to roll 
over and over, so that each individual needle revolves 
ogaiofit another, producing abrasion. The ic\£^ft.';R<. 
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generates heat, and at this point some 
required, for tbe tompor of the needle i 
at 300° no change takes place in it, bnt at '. 
the "mildest" stoel needle-wire is afTected, and Uul 
operation of scouring is therefore suspended (ugnally I 
at the end of eight hours) that the needles may be 
kept cooL The bundles are then withdrawn from the 
movbine, opened, the needles separated and washed | 
in au alkaline solution of soap and water, than { 
dried in a shaking barrel filled with sawdnst, sficx i 
which they are again arranged in the manner already 
doBcribod on a new canvas cover, thongh with a 
change of mixture. The emery is taken away, and 
oiide of tin (the "putty powder" of the workshop) 
is substituted for it, in order to "fine" or polish 
the needle. " Scouring " and " fining " are accom- 
plished after five or sis times of eight hours length 
each. The English method is not the same as that 
of the Germans, who say that they are able to scour 
and fine in forty hours a greater number of needles 
than is accomplished by the process just described ; 
they also avoid the heating of the needles and the 
reduction of their temper. 

The needles are nowunloosed from their eanvaa cover, 
and subjected for the last time to the action of the alkor- 
line solution, dried in sawdust in the shafeing barrel 
and then conveyed to the " bright shop," where they are 
w aminod, the defective ones being picked out, and tbe 
Mt ones arranged on tin trays, to which motion is 
a by hand, ho that the needles arrange themBelvea 
I to MDh other actoEstibe Vtkj. 'S^'^mA&wA. 
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points, however, pieeent thomsclves indiscriminately 
on each side of the row, and a process follows, in which 
the aid of a simple tool (a cloth finger stool) on the 
forefinger of the left hand of the " header " (aa the 
female ia called in the trade) is called into operation. 
She selects a number of needles, and with the right 
hand presses them against the cloth-covered forefinger 
of the left, into which the points stick and are nith~ 
drawn, as the heads of the needles being blont do not 
adhere. Babbago selects this as an example, where, by 
means of the simplest tool, operations which involve 
time may be facilitated and time saved. Selecting 
needles singly out of a great nuiuber or heap wonld 
involve a considerable expenditure of time, but the use 
of the cloth finger stool enables the header to draw 
out from sis to twelve by ono operation. The further 
reduction of the temper is noceesary to aid in polish- 
ing the interior, and removing any roughness or sharp 
edges likely to cut or " fray " the thread. This is 
done hy arranging a number of needles on a square 
iron bar throo or four inches thick, allowing so much 
of the eye end of the needle to project over the edge as 
requires to he softened. The needles are retained in 
position by another piece of iron laid over them, and a 
bar with a handle attached ia then boated and drawn 
along the perpendicular face of the block, muier the 
needles, so that the heated bar parts with a portion of 
its heat, and the temper of the eye end is " softened " to 
aid in the after process of polishing the interior. This 
crude process is for inferior to the more intelligent 
method adopted by the German aeedl&-Yos]&fii», 'vVu:^ 
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BCOomplUh the softening of the eye end bj a. flame I 
gas, with a revolving metal wheel and a vnlcanizel 
rubber baud to retain the needles in position, 
circumference of the wheel has on its Enr&oe a eerieJ 
of transvorae slits cut at cqnal distances, each Bofficientl 
to aocommodate one needle. The wheel is fed from a 
hopper, a needle dropping into each alit as it presents I 
itself to bo tilled ; the head end of the needle projects, 1 
the wheel revolves at a uniform speed, and carries it 1 
tbniagh a gas flame, the progress being so timed, a 
reduce the temper of the eye end of the needle just 
08 much 6.6 is required, and no moro. At a given time 
tlie softened needles drop oat into a receptacle pre- 
pBTod for them. 

The softening process finished, the poliebing of , 
the interior of the eye follows, this being the pom 
atinorum of the needle manufacturer. Attention hns 
already been directed to the Studleymaker who drilled 
the eyos of hia needles, and then polished the interior 
by moans of a " rimer " revolving in a latho, on which 
he worked the interior of the needle eye. This was 
attempted by a prior inventor in 1775 and 1789, by 
using very small revolving discs of two sizes, the 
larger of which ground the " guttering " of the eye, 
while the smaller polished it. "Drilled eyed needles" 
are now a myth. The process, until recently, for best 
needles was carried out by the small rimer (revolving 
in a lathe) which, passing through the eye of the noedle, 
worked in all directions, amoothing, fining and polishing 
the eye. In 1839, however, a Bedditch noedle manu- 
facturer, lyir, Abol Morrall, invented a simple method 
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by which thousandB of needle eyes can be polUhed 
simultaneously. A platform, oil which & number of 
Bprighta aio oreoted, has imparted to it by power a 
backward and forward ehaky motiun, and between eyery 
two of the uprights are suspended wires of steel, made 
rough by means of a file pressed firmly upon their 
diameter. As they rotate under its pressure on the 
work bench, the needles are threaded on the wires, and 



A A A A. ITpiight erected on platform. 

B B. Moved in longitodinal direction, and a shaking motion 

C C. Houghened steel wire on which needles 
D D D nre suapended by their eyes. 

moTG about on it freely ; the wires ai'o then suspended 
from upright to upright, motion is communicated to 
the platform, and a pendulum-lilt e motion is ttiereby 
imparted to the needles, the polishing of the interior 
of the eye being assistod by the wires being labricated 
with a little oil and very fine emery powder, or oside 
of tin. 

This process being concluded, tho needles are next 
conveyed to the head grinding and "colonring" or 
" fine " polishing shop. The former is done by small 
revolving grindstones, against which tho Itoad is hold 
and rapidly worked, until all the little sa@ilmA.vb«^BS^ev 
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Ukeo away. Tbe fioftl polish is acoompliBbed hj re- 
Tcilving oyliudricol pieces of wood of Email diameter 
covered with tliin baff leather, technically called "bobe." 
Thoy revolvo with very great rapidity, frequently at 
the rate of from 2500 to 3000 revolntionB per minute; 
the " bolt " being placed in the head or rest in which 
it revolves, the " gut " band is lodged in one of its 
three speeds, and the buff leather is sprioMed irifii 




drops Eind n 



"petty powder;" the polisher then picks up a A^^^ 
needles, presacs them lightly against the " bob," causing 
them to rotate in his hand, and thus polishes the headi; 
then, reversing their position, he polishes tho point, 
and finally, presenting the needle lengthways, it ifl 
polished longitudinally. The rapidity with ■wiaak 
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this is offected \b shown, by a good workman being able 
to polish a thonsand needles per hour. 

The lost operation comjiletea the making of a needle ; 
what follows is confined to tho warehousing, the conat- 
ing, and wrapping them up. The paper selected is b 
dark slate colour, and is dried carefully (damp would 
rust aud injure the brilliant polish of tho needles) and 
then cut into the proper sizes by means of a book- 
binder's guillotine knife, a great number of sheets at a 
time. The folding is done by two rolling machinea, one 
of which determines the length of tho " envelope," the 
other its breadth ; and a clever wrapper-up (generally a 
woman) can count and wrap up 120 papers containing 
twenty-five noodles each, in all 3000, iit the brief space 

DUO hour. Boys paste and attach the small labels, 
which bear the number of the needle, mauufaoturer's 

le, or that of the retail dealer. The small packets 
(when for exportation) are made up into larger packets 
(ia dried papers) and contain frequently ten, twenty, 

even fifty thousand needles, these packets being 
packed into tin boies and hermetically soldered, A 
recently introduced feature in the needle trade ia the 

I of packets of needles in ornamental cases of hrase 
of Tatioas devices. Some of those elevate the needles 
on being opened, by simple ingenious mechanical 
arrangements, which, on closing, withdraw them into 
its interior. Tho cases, however, not being made by 
the needlo maker {though an adjmict to their trade), 
do not call for further notice. 

The quantity of needles produced annually in 
land ia immense. They embrace evet^ -^Mvet^, 
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and nitmbcr used \>j the \aAj in embroidery, oiool 
oud nutttDg, by hoasewivea lu tbeir homely sewing, 
and by the male sex as tailors, saddlers, eboemakers, 
glovers, sail'makera, and packers. The advent of 
sewing macbinee, wbilo it bus created a speciality in 
needle making, does not appear lu have dcicreased thfl 
demand for ordinary needles. Oaring the Fianoo- 
Gormon war, needles were made for the gun which 
beaTH tLe profii of the domestic instrtunest, i. e. tha 
noodlo gun, and great qnantitios were required by the 
surgeone engaged in tbo mereiful duty of " binding 
up woands." Tbo surgical needle, thuugb made by 
needle makers, is a curved needle. Laving the point 
sharp, and four-fifths of the length thin and flat ; they 
are made of various lengths, the longest of which are 
used after amputations, the nest for ordinary fleeb 
wounde, the shortest for eutnres. The delicate pnr- 
poses to H'hicb these needles are applied, the neceed^ 
which exists for spoxing unnecessary pain to the patient 
requires tbem to be made by hand, with the greatest 
possible care, and each ground and polished separately. 
There is probably no manufacture which illiistrateB 
the division of labour more completely than that of 
needles, and not one in which simple operations tend 
to such snccessful results, or in which prejudice has 
operated so potently in preventing the application of 
machinery, or the adoption of really eimplc, nsefal, 
and economical processes. Humanity and increased 
intelligence demand that tbo process of dry grinding 
should be put an end to, and there are others which con 
bo perf'"^'^ "• * more scientific manner, such as 
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hardening and tempering. Even the softening of the 
le's eye, as ordinarily conduoted, is discreditable 
to the needle trade. 

The hands employed in 1861 were alittle over 4000, 
but at the present period (1874) they have increased to 
upwards of 4700 ; the location of these shows the seat 
of the needle manufacture to be Worcestershire and 
Warmckshire, in the former of which connties 861 
males and S97 females were employed ; in the latter, 
1108 males and 1758 females, an aggregate of 4275 
orkpeople, as opposed to 454 disti'ibuted over other 
connties, principally in LeiccBterahirc, Nottingbam- 
sliire, &c. 

The social condition of the workpeople residing in 
ihe small towns of Bedditch, Alcester, and 8tudley, 
is their immediate vicinity, in equal to those en- 
td in other manufactures practised under similar 
conditions. The wages under these circumstances 
range from. Is. 6(J. to Ss. per week for children, females 
from 8«. to 1 5«., and males from 1 2(r. to 40a,, though the 
last-named sum may be taken as exceptional. 

la the needle trade certain curiosities are to be 
fonnd, such ae double needles fur seamstresses troubled 
with imperfect sight, where the eye is made to open 
ne side to facilitate easy threading ; magnetized 
needles and thimbles, to prevent t!ie needle being lost ; 
needles, the eye of which is wider in the direction of 
the point of the needle, or with a double eye, to hold 
the thread firmly ; needles mode with a sivell in the 
middle, tapering towards point and head, to facilitato 
the easy passage through the olotlu &. ^x<;i^\. -«%& 
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patented for dispensing with ^'dry grinding" by 
^ suspending the needles to be pointed to the positiye 
polo of a galvanic battery, immediately above the 
negative element, and as close as possible to it withont 
being actually in contact, some exciting liquor, as 
dilute nitric acid, completing the circuit." 
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Bacqlebt is on imporbiDt brancli of national induBtry , 
wMoh ifi in estenBive demand for home conetimption, 
and figures largely as an article of export to other 
c!onntries. The greatest quantity is sent to Australia, 
South Africa, and British India, though other countries 
also Gonaume English made saddlery. Viewed in rela- 
tion to the number of workmen, &a., employed in labour 
in this country, saddlery absorbs the labour of not 
fewer than 22,000 individuals, and in this particular 
the saddlery maanfacturo ranks high among English 
trades. 

Though every town and important village in this 
country has its saddler, its chief seats (though con- 
siderable quantities are made in London) are the towns 
of Birmingham and Walsall, in both of which very 
large well-conducted nmnufflctoriea exist, exclasively 
engaged in the production of these articles. As early 
aa the end of the thirteenth century, these places were 
celebrated for the quality and quantity of their leather 
leather, it is almost unnecessary to remark, being the 
raw material from which saddles are made. At an 
equally early period, the inhabitants of these districts 
were also famous for their skill in \!jotV\a%' 
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by means of the hardened dried, and etretelied skm of 
a ahatk, preaenre being required as jnst described. 

The cbief object in brown saddlery ia to make a 
good saddle, coneiBting of a skeleton, or " tree," a 
"seat," "skirts," aud "flaps." The tree ie generally 
made of beech wood, strengthened with iron plates, 
though iron is sometimeB used alone. Sheet iron is 
sometimes used, and other materials hare also been 
recommended, but beech wood tree holds its own. 
Next cumes the means of attachment of the stirm]!. 
leathers, now known as " spring bars," which peimit 
of the easy release of the stirrup leathers in case of 
accident. The vwdu» operandi in saddles consists in 
nailing on from the "head" to the "canUe" two 
lengths of atroug girth webbing, to secure coavesi^ 
and elasticity of the seat, wliile other lengths of web- 
bing aie nailed across. Improvements in the oon- 
stmction of the foundation of the " Rcat " hare been 
introduced bj the application of other materials u 
vnlcaniied rubber, catgut strings, coiled springs, Ac. 
The preparation of the foundation of the seat for ita 
covering of hog skin having been completed, that of > 
the " skirts " and " flaps " follows, these being of cow- 
bide leather of medium thickness aud good qnali^ 
Great atteution is paid to the size of those parte, bo M 
to fit them correctly. The commoner leather or bual 
which forms the "pannel," aud serves to contain the, 
padding retained by the inner lining of serge (wMoh 

■ than the " basil ") is sewn together by. 

'o "bellies," formed of leather, "thiaijed" 
aud stuffed with doe hair, are nailed one oil eacli 
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of 'Qie " tree," to give the seat tho required breadth 
tmd shape. The so fai* advanced seat is now covered 
with serge, and the stuffing, which givea elasticity 
■nd softness to the seat, is introduced through a slit 
a the Berge cover, by nieonB of a thin steel tool called 
. "seat-iron," and hy it is distributed over the seat 
nndor the serge. The " tree " is cow in a condition 
to receive its covering of hog sfcin, which is damped 
on its under side, and temporarily .fitted on; at this 
stage the skirts and flaps are also fitted, the seat facing 
marked whore the flaps come ; the "pig skin " is next 
removed from its temporary ■' fixings " and given to the 
" aeamor " to join the scat to the " skirts." The 
" pannel " is then stuffed with wool, and quilted to 
a its shape and firmness ; and the seat covering, 
slightly damped, with the skirts attached, is finally 
drawn on to the seat to the poeiiiou which it tempo- 
rarily occupied. The skirts and girth Btraps are nest 
attached, and the pannel nailed on, completing the 
manufacture of a saddle uf the best quality. 

Allusion has been made to sowing together the 
parts of leather forming a saddle by hand labour, bat 
regards stitching done by machinery, as 
for eiampki, where the saddle-seat, &c., is covered with 
ornament, tho flaps and skirts have each also their 
ing better and more speedily ooeomplished 
.by means of the now uuiversal sewing machine, which 
is largely taken advantage of by manufacturers of 
eaddlery. The leather, with the design to be sewn 
"pricked" on, is turned in every direction by the 
maohiniiit, the needle supplied fi'om tbe real with. 
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its orange, or other coloured silk throad, fuUoning ' 
the sinuosities of the onrves, le&veB, and flowers in the 
deaign. 

Whether saddles ehould be made light or heavj, 
long or short, and what the conetmction of the seats 
before covering should be, taste, durability, and the 
market for which they ore mode, will detoTmine. 
Pacing saddles are the lightest mttde (many of these 
do uot weigh more than 2 lb.), those for military service 
aro the heaviest, while ordinary saddles vary in we^ht 
from 9 to 13 lb. The varieties of saddles made in ' 
addition to those named, are " side " and " pilch," 
In military saddles (especially "Hussar") the "liead° 
and " contlo " are more elevated, the seat more ooncav^ 
than Baddies generally used by civilians. 

Bridles form on important element in the "brown" 
saddlery ; they consist of parts designated " the bead," 
"bit cbooks," front, nose-band, throat-lash, and reins. 
To the reins tho bits are attached, the latter being 
made and supplied by tho " saddler's ironmonger," bo 
that the actual labour of the saddler in the making 
of a bridle is small. The " front," which is generally 
ornamented, is seldom tlto work of the saddler, his part 
being confined to tho attachment of the bncklos and 
the " keeper," to retain the superfluous length of strap 
after passing it through the buckle. The voriona 
straps which form the bridle are cut with what is 
called a " cutting gauge," made of iron, and consisting 
of a square iron bar, into one estrcroity of which a 
cutting blade is fittod. The bar is marked with a scale 
todistingui^ the breadth of the straps to beon^w;^ j 
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on the bur slides, a piece of thick iron, with its perpen- 
dicular and horizontal faces dead true ajid accurate. 
This iron, when set, is held fast by means of a screwed 
thnmb-bit. To form, a strap of the rec[uired breadth, 
the skin is cut straight on the edge, the workman 
applying the cutting gauge and pressing the surface of 
the guide against the leather, so that he can cut with 
unerring accuracy numerous strips or straps of the 
breadth required. 

Black saddlery embraces the production of harness 
of every kind used on horses for drawing carriages, 
chariots, and gigs. It also includes harness for the 
artillery and transport military service, together with 
mule harness, for exportation. The raw material is 
Btill leather, with its natural colour changed by the 
application of japan or vnrnish, and then called 
" patent." This is applied in the parts of the harness, 
as the blinkers, covering of the collar, the saddle, &c., 
where ornament is desired, strength not required, and 
Btrain not likely to occur. The coating of varnish 
is superficial, and, thongh tough, it cracks on being 
subjected to strain. In harness making, the manipn- 
lation is identical with that employed by the " brown " 
saddler. The straps are cut by the cutting gauge, while 
other parts of leather, formerly cut by means of a sharp 
pointed knife following the outline of a model or tem- 
plate, are now operated on with a " punch " laid on the 
leather and placed under the platen of a press. In 
blaak saddlery, the application of the sewing machine 
is even more general than in the brown, and may be 
Baid to do all the stitching, pl&in eni Qrossas^^'GA^ 
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WTe those parte wbiob, it may be safely said, will never 
be ncconiplinhoil bj the macbiue. A notable example 
of tbo rapidity witb wbicb work jg done by the machine, 
is presented Id tbo making of " traces." These consist 
of tivo or more tbicknesaes of leather united together 
by atriug ; a trace throughout its entire length is 
firmly aewn by the machine in as many minutee as it 
formerly oouBumed hours, if dune by band labom. 
Again, the round edge of the trace (formerly produced 
by " Bpokeaheufs " used by hand), is now accomplished 
by moans of the revolntiou of two concave cntterg, 
through which the trace, the edge of which is to be 
rounded, is rapidly passed. Tbo subdivision of labour, 
the improvement in tools, and the application of ma- 
chinery, have very largely operated, more particularly 
within the last few years, in quickening production, 
and providing for the increased demand for saddlery 
for the purposes of export. It may be added, that if 
the saddler's ironmonger by his productions aids the 
" brown," in a very much more important manner does 
he aid the "black," or hamesa maker, for the latter ia 
dependent on him for the great variety of parts in 
metal, which ore essentials in this department. 

The productions of the manufacturer of saddlery 
include an almost innmaenible variety of articles in 
leather, whether brown or black, not namod among 
those already described ; such as bnlsters, valises, 
magazines for holding cartridges, saddle bags, sailors' 
belta and. " palms," used by sailors in saibnaking and 
repairing. For travelling piiriwsos there are port- 
manteaua, nilway travelling bogs, letter bags, oMk 
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boxes, flchool-boya' and other satchels, and dog collate, 
with or without brass inscription plates. In solid 
leather, gun-cases, strong, light, and purtable ; powder 
flasks, dram bottles of glass, ingeniously protected ; 
-shot belta, leggings for riding or walking, and cigar, 
cigarette, and fusee eases, all enter iuto the productions 
cS the saddler, together with straps in an immense 

ity, for holiling plaids, rugs, or coats, saddle cloths, 
girths, and horse clothing. Though whip making is 
practised apart from saddlery, as a separate branch of 
industry, many of the largo raanufactarors of saddlery 
also manufacture whips of all kinds, and for all purposes. 

here eonndness of material and durability are 
reqaired in the articles exported to foreign countries, 
English saddlery is preferred ; where ornamentation, 
embroidery, and colour, is demanded, that of France 
enters snccessfully into competition ; but even in the 
&C0 of the latter, the soundness, practical usefulness, 
and enduring qualities of our home trade are becoming 

I and more generally recognized ; and as a conse- 
qusnce the exjiort is steadily and annually increasing. 

The workpeople employed in the manufacture of 
saddlery are stated by one of the largest manufacturers 
the trade, to be, as a rule, steady, respectable, and 
thrifty. The proportion of women employed (1830) 
does not reach one-twelfth of the males (21,181). Por 
wages, the " bridle cutter " gets from 20». to 30s., the 
harness maker, 30«. to iQs. The highest paid are the 
workmen employed in the production of saddles of the 
best qnolity, who got from 30s. to 46s. Women earn, 
oa an average, IDs. per week; su^iini Wiu^, 'vVi 
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can attend to and execute their work in the sewing 
machine, earn 15«. 

An allusion has been made to the export of saddlery, 
which is shown to be steadily increasing, by reference 
to the Grovemment returns extending oyer five years, 
though it should be remembered that in 1871 the 
Franco-German war materially increased the exports 
of saddlery. 
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Br THE lATE W. C. AirBEN (Binninghim). 

Eleotboplate has now entirely Buperseded the Bilver- 
plated ware, which, some forty or fifty yeare ago, was 
the only subatitute foi" artieles made entirely of silver. 
The advantage of plated wares being cheaper than 
those made of eilyov, waa met by the disadvantage, 
that the plated article showed, after a very few years' 
wear, the copper on which the silver was laid. Un- 
queetiouably the discovery that a thin plate of silver 
conld be soldered to a thicker bar of copper, and that 
by rolling, the two metals would adhere to each other, 
as the bar was extended under the action of the rolls, 
waa a groat discovery, as it enabled those of limited 
means to possess objects apparently of solid silver, 
which wore not so. 

It was impossible in the mannfactore of wares in 
plated copper, to produce details with any approximation 
to sharpness. If stamps and dies were UEod, the results 
were tamo and unsatisfactory, and to secure this 
sharpness, the thickness of the epidermis of silver on 
the copper would have been so diminished, as not to 
be able to resist the cleansing necessary from time to 
time. If the parts had been cast instead of being 
Bttunped, they could not have been ^^teiiiaxatiVasi-'TO. 
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prooGSs tlicn in exifitencw could have accomplished ^* 
that in all suck objects as salvorB, corere, or dieheB 
which meat vas served up, the " gadroon " or other 
^ttcm edgings or borders wcro stamped out of very 
'tliiu shoet silver, aud filled in afterwards, in order 
to atreugthen them, with lead solder, which, like the 
ooppor, speedily showed itself. The conditions nfr- 
cessary for worldiig up the materini exorcised a deta- 
rioratiug influence ou the forms, and hence tbo unifbtm. 
tamenesB aod want of spirit which, in a marked degree, 
oharaotorized all objects executed or prodnoed in 
ooppor plated with silver hy means of rolling. 

It is necessary to make these remarks, in order tkat 
the more recent processes introduced into the mana- 
facture of electroplated articles may be more clearly 
nnderstood. For copper, which is red and soft, is 
substituted German silver, which is hard and white, 
being an alloy composed of copper, eibc, and nickel ; 
and when these metals are completely mixed, the 
oontcnts of the crucible are poured into iron moulds, 
and produce " strips " of various lengths, breadths, and 
thickness. These strips, having the end at which they 
were poured cut off, are then snbjectcd to the action of 
the rolling mill, in which process the metal becomes 
hard, its ductility being restored from time to time 
by annealing in a muffle furnace. Having been rfr 
duced in thickness to the required gauge, the sheets 
of German silver are then cut np into the size cor- 
reHponding to the object to be produced. Globular 
"bodies," dishes, vases, &d., are produced or "raised" 
by hanmieriiig, " bsating-Tip," " spinning," or s 
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in dieB ; omnments, handles, and feet a.re stampod in 
dies, or ai'e cast from carefully-cLaeed permtmcut metal 
patterns in German silvor, nnd after casting they are 
repaired and chased before being affixed to "body," &□., 
of which they form a naeful, or integral part. They 
are not fixed by means of soft, but with hard solder, 
which necessitates that the respective surfaces be made 
red hot, that the solder may fuse, and unite the parts. 
Thie diltera from the soldering adopted in the old 
plated wares, union of parts in these being accom- 
plished by means of soft solder, which melte with the 
heat of the tinman's copper holt or " doctor." This 
style of nnion was very apparent in a plated candlesticlt, 
when the candle burnt down into the socket and melted 
the Solder, or in teapots which, when not quite full, 
were left in too dose proximity to the fire, so that the 
sponts dropped off, and the haadloB became discon- 
nected. 

By the electro-metallurgical process of coating or 
plating with silver, every part (^f an object is plated 
after it is fitted together, whereas in the wares made 
out of plated copper, they were plated before, so that, 
in the putting together, the trinmaing of parts at their 
junction reduced the thietnesa of the silver, and at 
these junctions the copper became soonest apparent. 
The density of the silver on the copper, ns compared 
with that deposited by the electro-metallurgical modem 
process, has been disputed, but the articles plated in 
the vat of the depositor wear better and longer than 
those produced in the days when all plated goods, 
whether made in Sheffield oi Bimiin^aii.'ai, '«ecb ^ 
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(SD]itK3r jiliitoil wIDi nilvEii'. £lcDlroi>lHtu Alnnn in tn ba 
fnutxl 111 nil <iMUl)liBl]irii<iilit hiil'L m liotitU, rnMlmii'niitlii 
Ao., wlitiru liiLrd wmi' tiuil rniigli iiKAgn urn (lin rule, 
wIiUb Artidtm tif m\ uriininmitHl oliamptnr fu elnotro- 
pUlo ftTO iirtiferrml, owlti)) tin ilipir bett.iir Initto tnd 
iU|MHor [ltlil^tl, iitiitnil with wniioiny nf rnot, I'lin old 
platiid wBTeM, whtiii {inrMKlly ilnjirivnrl of ilipir MilvtVi 
tuwl to be tlimwn tutu tim liimlmr room or nolil for old 
Oojiiinr— tLny uoiilil not llinii Im rFi|jl»tuil ; but moiWti 
fliHtlm-iiHitAlliirg;; linn nii|i]i1iiHl tliu taonitit hy whtcll 
till)/ twitlil \iAra Impii. Tim iil'l muilu uoulniitii in 
evory wny uiifnrniiiHlily witli llifi niiw, llio ajioelftt 
qunlltlDK of wliioli oounlKt hi tlio groatoi- a)i|i1l[iHtIun nf 
AFtl«t)D l>ow(<r ill tlui ili^xlKiin Ui bn wnrkoil out, Htid Die 
morn eniliirltiH >|imllU(<ii nf Ibo nmuoln |ii'oiliii'uil, 

t Imve nli-onily ptntt^I lilin i'iiiii)>(iiilHoii of Qermnu 
Hilver, aikI how It lit cnNt ntiil mllnil. Forku, miioihii, 
Mil nrlii^lpH of tbni v\n»» nro inmlo IVotii Itili^k HtiHtal 
nf tliin mntnrinl, mt out Itiln "lilniikii" by iinoohoM, 
itid 0(>rri)ii|io)ii)ing "liolKt^irM" of Htool, vrorkoH ta 
proiBOR tmirtiil by Imml or mnobiiipry. Tbn ]mticli in 
Ita IVjnu in eiAdtly t)mt> of tbo oiitlino nf tbo «imna or 
tiivki llio ilolnllN of oriiniiioiitjkMoii on thn buidle^ 
wliDtbcir " (tibllo " or otbnr )int(rrii, ntnl tbc rotioitril/ 
of tlie mouth of Uio m]u">ii nml JtH HWdnp, \.miig iira- 
dUDod In (UeH by Ntani|iiiig willi ro)itin((<il bbiWH of tha 
bkininiir or " riuii " of ttio Mtniii)), to wliinh thn mmiter* 
part of the Hie ie litlanhoil. Tlio jiroiiKM of forku uv 
mil out hIno by pmiohtw ami U»ln. ArtiolrH «f a f^o* 
hahr foriu, itiiil otborN of n ninillar kf ii'l, m tbo " bodiei." 
fcw and oolTiKi tiots, wa\ vfiosx tvwaVh WBMiWifc Vftll- 
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dinner and tea servicea are " raised up " from flat 
sheet metal bj skilful hainmering ; others are produced 
by "spinning," a proceBs which consiats in cuiiTerting 
a flat disc of metal, revolving in a lathe, and held 
against a block of wood by the pressure of another 
piece, to hold the metal against the "chuck" in the 
spindle head of the lathe. When the lathe is set in 
motion, the disc of metal revolves, the outer circumfer- 
ence of the disc being pressed against with a blnnt long- 
handled steel " bumishor," while additional pressure 
is gained by an iron pin which drops into a hole or 
holes in the "rest " of the lathe to serve as a fulcmm, 
the tool representing the lover. The flat disc of metal 
becomes concave, and is converted into u globular 
or part of a globular form, and, as in rolling and 
stamping, the metal in spinning requires to be annealed 
to restore its ductility. 

The process of stamping ie also taken advantage 
of very extensively in the production of electroplated 
articlea, such as "bodies" of spherical and other forms, 
eepeoially where " fluted " or covered with foliated 
oniaments ; the "feet" and bandies, when not cast, 
are also produced by stamping ; and hero again the 
raw material used is thin rolled Gorman silver. Dies, 
Etteel-foced, or steel laid upon iron, called " fullered," 
are used, and the design to be reproduced is cut, incised, 
or sculptured in intaglio. The die is held firmly to 
the bed of the stamp by means of four screwB, and to 
the fulling hammer of the stamp, which elides between 
two upright rods of metal (i.e. the poppets of the stomp) 
IB attached a convex copy of the design sunk, mba fibiKi 
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die, wlikh ia fraqaently changed. The first gnocesffltn 
of "forom" mapljr eerrcs to give convexity, sacoeed- 
ing " force*,** more developed, giving the detaile of 
the ornament, nntil the last one brings ap eveij 
detail of the deeign in the die. It is olmoBt annecee- 
wy here to kd'), tlmt when the daX disc of metal m 
sank to the depth of the " force," it is ansealed 
muffles, or oven-like farmtces, in which the flftme fHm 
tbe fuel plays on the roof, the metal being ae far ta 
poeeible from the oxides which are frequently associated 
with the carbon uf the coal. 

Where portions of articles are cast in German Bilver, 
and economy in production precludes the applicatiaa 
of hand-labour in " chasing " and " repairing," dies an 
used in order to give additional eborpnees. 

It will at once be understood, from the facts alraad; 
given, that the prodactiou of articles of electroplate 
parts necessitates their being put together ; and iriien 
the parts are not hold together by screws and m 
BS the handles of dish covers, cmet stands, knobs ti 
tea and cofieo pots — it is requisite that th^ shonld 
be firmly held to the object, as "feet," handles and 
Bponts of te* and coffee pots, &c. It is a distingnisb- 
ing featnre of the electroplate mann^tore, that the 
portionB of the object to be penuauently attached an 
done BO by means of hard solder, and in order to 
accomplish this, they are first carefully fitted to the 
" body," and held there by means of binding 
of iron, or clips. At the places to be united, gn 
borax and solder are laid, and in order that no beat 
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may be lost, the object to be soldered is placed on 
RU iron tray, ou wbieh coke is distributed, Tbe beat 
necesBarj to molt the solder is produced by gas, 
supplied tbrough tbe instrumentality of an autogenous 
blowpipe or double tube, tbe outer tube conveying 
the gas, and tbe interior a blast of air, wbicb, 
nnitiiig witb the gas immediately before it issues 
from tbe orifice of the blowpipe, increases tbe size 
of tbe flume, and also its beating power. Change 
the directioa of the flame to any portion of tbe 
object to be soldered, is accomplished by the mouth- 
piece being attached to a flexible iadiorubber tube. 
By this means the workman directs tbe flame, so as 
to play upon tbe surface of tbe article, which speedily 
mes a red beat, its chief force being directed to 
the parts to be united. Tbe borax melts iuto a trans- 
parent glass, the solder fuses, and the parts formerly 
twain beoomc one, and are so firmly attached, that any 
attempt to separate them would only result in tearing 
away the metal. 

The borax wbicb is left after the soldering is got rid 
of by " pickling " in a diluted solution of sulphuric acid, 
after which the articles are rinsed in water and dried in 
sawdust, to be passed on to tbe "trimmer up," who, by 
Bpeoially formed flies, remo'vee the superfluous solder. 
The goods ore next placed in the hands of tbe polisher, 
who, with " buffs " and " brushes " teTolviag by steam 
power, ptdishea or renders smooth every part of the 
Bttrface, abrasion being promoted by Trent saud, or 
|K>wdered Bath brick. 
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Wliere the objocts require engraviug or a si 
developmeut of the rejwiiseer'a art, they are next sent 
into the engraving shop, where the artiet, having 
traced the deeign with a ghiu'p eteel point, with hia 
graver cnta it indelibly on the snrface. If the article 
ie globular, by meana of bent tools, called " BtakeB," he 
forces up, by striking the opposite end of the Btake 
with a Lammer, the projections on the esterior snr&ce. 
If the object is a ealver, he sti'ikeB up elevations on 
the side to bo exposed. The globnlat vesecl is filled • 
with pitch, but if it is a salvor, it is placed on a pitcb- 
oovered block of cast metal or wood ; the outline of 
the ornamentation is traced and formed with small 
blnnt chisel-pointed toola or " tracers." Then follow 
the details by nieans of chasing or " matting," which 
give the various textures that impart variety to l^e 
ornamentation. 

The roughness consequent on the action of the 
" graver " having been Bmoothed down, grease or objec- 
tionable matter is removed from the surfaco of tbe object 
to be coated, by placing it in a boiling alkaline solution 
of pearl-ash or soda, rinsing ia cold water, and drying in 
sawdust, and it is then in a condition to he sent into 
tbs depositing trough, which is filled with cyanide of 
silver solution, in which it is suspended by copper 
wires. The wires are attached to brass rods laid 
croBSways on the copper- covered edging in the thick- 
ness of the wood of which tlie vat is made, and this 
being done, connection is formed with the galvanic 
battery ; the result being, that the silver held in 
solution is released in nmLixte ^ex^wlva, a.'o^ wUacbea 
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to the enrfauo uf tlie niotiil objetit. A silver 
Douting of a gi'uiitor or luee tliickausB is Boouruit, accord- 
ing to tfao lougtli uf timo tliiit the object ie allowed to 
Rntinin iit thti solution, the stroiigth of which i% kept 
up by platoB of m«titlliG siWer being suBpondud in the 
vat. The loea of the metallic oilvcr plntoB bears u due 
nlatioQ to that released from tbo cyanido solution and 
dapositod on tho articles coated, which are then re- 
DOTod iiara tho depositing trough, boiled in pure water, 
•nd ftgaiu dried iu sawdust. Tho appearance presented 
<ta being removed fruiti the vat is that of dead ailver, — 
» dull metttUieopaqiio white colour, and the brightness 
of silver is jiroJuceil hy the addition of a few drops of 
bisulphurut of oarbou to the cyanide solution. The 
deadtiess iu colour, which distinguishes tlio plated 
uticles taken from the vat,iB removed before burnishing, 
by tho nse of circular brushes, the brititlos of which are 
lepresentod by very liuo-ilrawu brass wire, and during 
the operation of brushing, tho goodsarekopt wotby the 
drippings of stule boor. 

The next process is that of burnishing, in which 
ffomen, aided with blunt-pointed steel tools with 
variously formed points to penetrate into every cavity, 
go over every part of tho object. Thoy next use bur- 
nisbers of bloodstone, to impart the final brilliancy, 
the surfaces being lubricated with soap and water to 
prevent their being scratched. Spoons and forks, 
&o., subjected to freiiuent cleaning, receive their last 
louohes by means of ■' rouge." In places which cannot 
be easily reached by butls or brushes, the burnishing 
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The iuterior gilding of objects esteraally eilvered, u 
crenmjngsiuid sngor biksma, isoccompliehndalsoby the 
elect ru-dc^iOHit process, but the cyanide solution, in 
this cose, is permeated with gold. The vessel to be 
gilt is filled with e. solution of gold, decomposition and 
depoBitiun being effected by connecting the outside of 
the ol>joct with the positive pole, &o. ; the end of the 
wire of the nogativo pole is dipped into the gilding 
fluid inside. The deposition of the gold commenceB 
immediately, and in a very brief apace the inside of 
the object is gQt. All gold solutions are worked hot. 
Gilding externally is accompliithed by the immersion 
of the article to be gilt in the solution, as described in 
the dupoeition of silver. Panel gilding, which gives 
additional beauty to works executed in precioos en 
other metals, is also accomplished by the electro-de- 
posit process. It is a simple operation, and is effected 
by "stopping out" with varnish the parts of the ob- 
ject which it is not desired to gild ; and on inunereioQ 
in the solution, the gold is readily deposited on those 
parts which are not protected. 

Another department of electro-metallurgy ia rapidly 
rising into an industry, if it may not already be said 
to be one, viz. the reproduction of articles originally 
elaborated by art workmen of the Media)yal and B&- 
naiseance period. Copies of works by the Ghibertis, 
Cellinis, Caradoseos, &c., the originals of which ore 
priceless and unattainable, can now be had at ■ 
miriiminn of cost, the result of the discoveiy and appliofr- 
tion of the principles of electro-metallurgy. Upwards 
of eighteen oonuuemoratiTe atatuee, varying in 
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from 6 feet (3 inches to 13 feet 6 incites, are the direct 
resnltaof tlie copperdepositing vats of Messrs. Elking- 
ton. Three of these Btatues are equestrian ; the largest, 
that of Lord Eglinton, modelled by McDowell, is a 
grand and noble work. 

Not only can the £nest examples of the ecnlptor's 
ftrt be reproduced, bat the most fragile objects in 
nature can be equally preserved, such as flowers, in- 
leots, medals, or the most oxqcisite triumphs of the 
joldsmith'a or jeweller's cnnning. 

Indeed, it nmy be said that electro-metallurgy, 
among all the metal-working processes, is the most 
generally facile and applicable for purposes of orna- 
mental display, and it is by far the greatest of the 
many gifts, within the last forty years, bestowed by 
Boienoe on our national industries. Its discovery 
diminished human anfTering, by substituting a harmless 
prooesH of gilding for the baneful eflecta of the mer- 
curial Tapows, consequent on the process of gilding 
with gold amalgamated with qiiicksilver. It has 
furnished the artistic aod industrial modeller with 
abundant employment, largely added to the demand 
for efcilful "repairers" and "chasers," and originated 
a superior class of artizans, while it has vastly in- 
creased the number of ordinary workmen. Thus, in 
1841, the employed under the Censns definition of 
"goldsmiths, jewellers, and silversmiths" (platers 
were included also), numbered 10,755. 

Plating by the electro process was introduced in 
the ten years which elapsed, so that in 1851 the 
number of workmen had increased to 13,260 ■, ia V-SSV, 



J 



lis BRITISH MAHUFACTURrsG INDUSTRIES. 

to 17,929 ; iu 1871, to 21,530 : males, 18,344 ; feimlea, 
3186. The increase in tLa nnmbors is dearly due 
(fur the old mode of producing plated articles is at an 
end) to the development, application, and extension af 
the principlcH which, from copying a modal, by the 
reduction of metallic copper from a solution, led up V> 
the reduction of the prcoioua metals, as gold and flilver, 
by the same process. 

The electricity which is employed in the smaller 
establishments is nsnally supplied by moans of gal- 
vanic batteries ; but in the great works, where these 
would be attended with inconvenience, machines are 
employed for the production of the necessary electrical 

Several different kinds of machines have been tried, 
that of " Qranime " being the most successful. THb 
machine consists of electro-magnets, between the poles 
of which are rotated iron rings wound with endless 
coils of insulated copper wire. Commutators or col- 
lectors of the electricity are bo arranged, that the 
current delivered is a continuous one, requiring very 
little engine power to produce, and not causing any 
heating of the apparatus. Fig. 1 shows a perspective 
view of one of the machines. 

The galvanic battery of Daniell had been long pre- 
senting the phenomena of depositing copper, before 
any practical application of the priaciplo was thought 
of, until Thomas Spencer, of Liverpool, first reproduoed 
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TV, which supplied the mamifactnrcr of electroplated 
les with practical informatioii, to he made aee of 
ihe depositing room, 

e workmeo and women employed in eleotroplate 
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manufacture occupy a high position among artizanB. 
Tho business is a cleanly and healthy one. On 
examination it will be obserred that one-sixth of the 
labour is performed by females 

Casters of German silver get from 85«. to 408.; 
titters from 30^. to 50^.; stampers, 358. to 40<.; 
polishers, 308. to 35^. ; chasers, 308. to 508. ; assistant 
depositors, 308. ; engravers, 358. to 508. ; embossers, 
358. to 458. Females : burnishers, 158., 188., to 25«. 
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STEEL PENS. 

By Geobqe LiNDSEY (Biiiniaghani). 



Thh laodera implement for writing with a 
very different thing to the pen of former timee — the 
stylus and the calamus of the ancients, for example, 
which wore used chiefly on the prepared bark of trees, 
palm leaves, or the papyrus of the Egyptians. Qnill 
pens, still affected by a few old-fashioiiod penmen, only 
oame into general use after the introduction of modem 
writing paper, and were made in immense quantities 
from goose feathers, now utilized for other purposes in 
connection with the industrial arts. The English 
muno " pen " is from the Latin peitna, a feather. 

During the last century many experiments wore 
made to improve the quill pen, the great defect of 
which was found to bo its constant liability to injury 
&om mere orilinary iiae, and the trouble of freqncnt 
mending ; moreover, even the most aldlful mokor could 
not ensure uniformity of quality, and any variation in 
this respect affected the writer's work. These efforts 
were chiefly directed to fitting small metal, or oven mby 
points, to the nib of tho qaill pen, but the finenees and 
delicacy of the operation were bo great, that but very 
little success attended the oxperimonts. The quill, 
however, is not altogether discarded. A. '^'a tai^A£&. lA. 



P162 B 
iJlft goc 
tho pro 
mnnly i 



162 JiRITlSn HAKUFACTUBING TXDUSTSi 



m 

tab, ia it ■ 
. and om- 



gooBe quill, in tho elinpe of a steol-pen 
protiont time eitensivclj mnilo in Paris, and om- 
mnnly used in Englnnd and the Colonies. The outer 
wing quills make the best pens of this kind, and some 
writers prefer them as a mBdinni between the old style 
of quill pen and the stcct pen. Ingenious machinery 
is used to nianipnlate the material to advajitage; a 
machine with guides and a email circular saw, having 
Tcrj fine teeth, elite the quill, the concave halves of 
which are afterwarda pressed, pointed, and slit imder 
dies, in the same mude as steel pena. No waste is 
permitted, the plume or feather portion of the quill 
being utilized in the manuJactore of children's shnttle- 
cocks, or dyed and used by the makers of aj-tiflcial 
flowers, &c. 

The steel pen is of comparatively modern ioventiDii. 
At tho beginning of this century pons began to bfl 
made wholly of metal ; they consisted of a barrel of 
very thin steel, and the nibs were cat and slit so as to 
resemble the quill pen as closely as possible. The 
real inventor of the '" knitting needle of civilization," 
as the steel pen has been not inaptly designated, hiB 
yet to be discovered. One of tho earliest attempts to 
make a 8t«el pen is attributed to William Gadbniy, » 
mathematical instrument maker, who, for his own per- 
sonal use, constracted a somewhat clumsy article from 
tho mainspring of a watch, out of which the two 
separate halves or nibs were formed, and these being 
brought together were secured hy a small ring or band 
of metal. Another amateur, Daniel Fellows, of 
Sedgley, Staffordshire, is said to have been one of the 
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early metail pea makers, and & Bimilar honour is like- 
wise claimed for a Sheffield artizan, whose name, either 
from jealouay or forgetfalneas, has not been recorded. 
The early history of steel pens is involved in obscurity, 
but reasonijig from probabilities, I should say that Bir- 
miiigham may fairly claim that the Bteel pea was first 
perfected by one of her manufttcturers. 

A great Bcientiat anil theologian. Dr. Joseph Priestley, 
wBB loug resident in Birmingham, for whoso personal 
use a split-ring maker named Harrison made a steel 
jKD, with which the doctor wrote some of his famous 
polemical essays. It was rather rudely fashioned 
out of a piece of steel formed into a tube, the lower 
part being filed awny into the shape of a pen, and the 
parts where the tube joisod being left as the " split." 
Years afterwards one of the men asBocittlffld with 
Harrison in his eplit-iing bueinees — Mason by uame — 
successfully embarked in the trade of peu miking, and 
the Botne manufacturer {now Sir Josiah Mason), after 
realizing aa inuaease fortune, which he has set apart 
to the fouadiag of special educational and charitable 
institutions iu the Midlaad metropolis, has jost 
(Jaooary, 1876j retired from one of the largest pen 
factories ia the world, which will henceforth be carried 
on under a limited liability company. 

The aame of Gillott deserves to occupy a foremost 
place in connection with steel pens, for by his own 
individual skill and enterprise was the first great 
impulse given to the trode. The early motallic pens 
were of very indifferent quality, and eiceodingly dear. 
which sold at from 6a. to 8». ^t ^«Hih,tefe^ 



w 



BEITISH MASUFACTUKING ISDUSTRTEeBi 



Pflie 
b; 
neti 
totl 



years ago, are now procnrablo for about balf the DUmliSF 

uf p«D(<e, while ivagc§ hare improved, oving to the me- 
chanical facilities of procluetion. The chief iault of 
file first pons of metal was their hardneBs, which pro- 
dinagreeable Bcmtching of the paper. As 

rly as ltt20, Mr. Joseph Qillott, who dealt in the 
fjnetal pens then made, hit upon an improvement, 
which, by removing this great defect, gave a etimoluB 
to the raauiifacturo, and caused it to be developed to an 
extent truly niarvellone. This improvement consisted 
in making three sUta instead of the single one formerly 
nsed, and by this means much greater softness wid 
flexibility were acquired. 

At the time when Mr, Gillott commenced operations, 
much of the beautiful machinery now in nso had yet 
to be invented, and was subsequently invented, and for 
the most part perfected by himself. There were no snoh 
things as the " slip " pen, which now constitutes the 
staple of the trade — the thin piece of metal "raised" 
from the flat. Gillott adapted the press to the making 
of pens ; be saw that this would enable him to dispense 
with most of the slow and laborious operations of 
pea making ; that it would be possiblo to cut out the 
blanks, slit them, bend the metal, stamp the maker's 
name, and thus, by mechanical means, render prodno- 
tioD at once rapid and certain. The metal had to be 
prepared by annealing, pickling, and rolling for the 
action of the press ; special diofl had to bo made for 
each sizo of pen, and for each operation of stamping 
which the " blanks" had to be submittoci ; presses 
unproved construction — (luicfc, light, easily worked, mitit 
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yet strong eDough to strike a sharp, firm blow — had to 
be made. And when these difficulties were overcome, 
there remained others not less form.idiLble — such as 
hardening and tempering the metal after quitting the 
press, rendering the newly-mtide pens flexible, go as to 
write easily, cleaning and polishing them without in- 
juring their fineness, and coating them with some kind 
of Tarnish, so as to render tfaem more presentable to 
the eye. 

This was the work which onr great modem pen maker 
set himself to do ; and with mnch ingonnity and un- 
flagging porseToranco ho accomitlished it. By degrees 
the press was adopted to the cutting, slitting, beading, 
and marking processes; machinery was devised for 
cleaning and polishing the pens ; ond experimeuta 
were made with the different qualities of steel, and 
the varione ways of preparing it for nse. At last 
Mr. Gillott attained the degree of excellence which 
baa become inseparably associated with his name ; and 
the trade ultimately reached the importance, perfec- 
tion, and extent which churacterizo it at the present 
day. 

Next to Mr, Gillott, perhaps, no one has done more 
to popularize the metallic pen than the well-Imown 
promoter of the " Perryian System of Education," Mr. 
James Perry, The characteristic of the " Perryian " 
pens was to give to the steel pen the elasticity which 
so closely approximates to the quill pen, Mr, Perry, 
with characteristic energy, almost forced the steel pen 
into use, when there were strong and deep-rooted 
Comioeiievng. ti^e ■oi'BMiwiTOKfe 
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hUnsclf iu London, abont 1824, Perry patented sevenl ■ 
variuticd known as "Poiryian Pens." It is stated on 
eum]>otcnt authority, that he used the best Sheffield 
" ribbon " ateol, rolled out of wire, for which he pw3 
7*. per lb. ; that he ]Aid as mncb as 5«. per pen to t}ie 
first person whom he employed to make his penB, and 
for yoara oiturwardB the price given to his workmen 
was 30*. per gross. Since the year 1828 Perry was 
supplied with pans of firet-claBS quality by a Birming- 
ham inakcr ( Jiisiah Mason) who was content for many 
years to ubsuuro bis own name under the mark of 
" Perry oiid Co." 

There ore from twelve to twenty manufactnrerB of 
steel pens in Birmingham, which is now the heod- 
qnartars of the trade, eomo of them comparatively 
small firms ; indeed the larger houses, whose products 
are in repute in nearly every market at home and 
abroad, may be counted on the fingers of one hand. 
These are Joseph Gillott and Sons; Perry and Co., 
Limited (embracing the late firms of Sir Josiab Mason, 
and A. Somerville and Co.); John Mitchell; William 
Mitchell ; ond M. Turner and Co. The varieties of 
pens made by tlicao manufacturers may be numbered 
by thousands, being of every size, shape, and finish. 
In Bomo instances a single manufacturer has two or 
three thousand distinctive " marks " made for different 
buyers, who require their own names or devices im- 
pressed on the pens. 

The steel of which the pons ore made is of Sheffield 
manufacture, a large proportion of it being supplied 
bj Messra. Jeseop. It » ooat steel □£ the beet qoali^^ 
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made from Swediali iron, so 89 to secure in itB gra- 
nular Btrncture peculiar doneity and compactnose. 
These eheets are rolled in Birminghum, and, as a rule, 
on tbe Bame premises where they are to bo worked up ; 
they measure originally about i feet inches long by 
18 inches wide, and are afterwards clipped across into 
short lengths from 1 j to 4^ inches wide. 

These strips are tirat of all packed in cast metal 
boxes, and placed in a muffle or furnace, whore the 
mass is heated to a white heat. This is called an- 
nealing, a prooGSB which fits the metal for further 
treatment on its way to the pen niaker. After tirelve 
hours of tbis roasting, the strips are cooled and then 
placed in revolving barrels, where, by the friction of 
metallic particles, the scales caused by tbu annealing, 
and the rough edges are removed. The strips are 
next immersed for some hours in a " pickle" coinposed 
of dilute sulphuric acid, which clears away the scale 
and imparts an even surince to the motal. 

The steel is now ready for the rolling mill. The 
rollers conaist of metal cylinders revolving upon each 
other. A roau and boy attend at each pair of rolls, 
the first introdacing the strip of steel between the 
opposing Buriaces, and the boy pulling it out consider- 
ably attenuated. From the first pair uf rolls it passes 
throngh several others, until, having been reduced in 
thickness to about the y^oth port of an inch, it as- 
BDines the requisite tenuity. Such is the degree of 
pressure employed, that the steel in passing through 
becomes hotter than it is sometimes convenient for 
uupractised hands to touch. At this stage Iho stri^ 
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ot Bteel is preciselj the thickness of a pen, is quite 
fleiiblo, and has increaseil in length from 18 inches to 
i feet 6 iuches. 

The first prooesa of manufnctiu'e now begins, KiA 
before the Beriee of oper&tioiis have been gone throogb, 
some fifteen or sixteen distinct processes have to be 
completed. The strip is carried to the cutting-out 
room, whore the pen first aesumes form and shapa 
Hero a number of women and girls arc seated it 
benches, cutting out, by the aid of fly-presses, t^ 
fntare pen from the ribbon of steel before them. This 
is done with great rapidity, the average product of 
an expert hand being 200 gross, or 28,800 pens per 
day. Two pens are cut out of the width of the steel, 
the broad part to form the tube, if it is to be a barrel 
pen, and the points so cutting into each other, i 
leave the least possible amount of waste. 

The " blanks " are nest taken to be pierced. The 
flat blanks are placed separately on a steel die, 
and, hy a half ciruular action of a lever turning an 
upright screw, a fine tool is pressed upon the steel, 
and forms the delicate centre peiforation and the side 
slits which give flozibility to the pen. All this time 
the metal is in its natural state of elasticity. It is 
necessary, however, that it should be rendered s< 
tind for this purpose the pens are again placed ii 
mnffle to be further annealed. 

Then cornea the marking. On each side and down 
the middle of the room, a number of young women are 
seated at work, oaeh of whom, while using her haa 
to properly adjust the pen and hold it in its pla 
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9 by the action of the foot a lever actuated by 
treadle and wlieel, and this marks the poa. When 
it leaves the hand of the operator, the back of the pen 
IB Btamped nith the name of a retail dealer at home or 
I abroad, a national emhlom, an heraldic device, or the 
representation of aome notability, foreign or domestic, 
I uoording to the fashion of the day. The rapidity of 
I' this process is nearly equal to that of cutting out the 
I blanks, each workwoman marking many thousands of 
pens in a day. 

Up to this time the pen is flat. It has next to be 
" laised " into tho half-cylindrical form in which we see 
the finished pen. The flat pen is placed iu a groove, 
'Knd a convex tool made to descend upon it, forcing it 
into the groove, by means of whiah it is beat into 
I the required shape. 

As a rule, the valne of the pen depends very much 

upon the perfection of the slit. Those who can re- 

* member the diJficnlty osperioneed in getting a perfect 

a quill pen, can understand how much Icbh easy 

lit ia to prevent tho gaping of a metallic substance. 

The first preparatory process, after the pens leave the 

musing room, is to leturn them once more to tha . 

mnfQe, into which thoy are introduced in small iron 

llozea with lids, and heated to a white heat. They 

•e then drawn out and suddenly plunged into a large 

ok of oil, where, by tho chemical action of the liquid 

1 the steel, the pens attain a degree of brittlenesa 

lat makes them crumble to pieces when proFiscd 

lietween the fingers. The oil adhering to the metal 

■ Babaeqaently lemovcd by agitation in circular bariols 
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made of tin. The brittlcnesa h&s next to be corrected 
by a process of tempering. Tbix is done by placing 
the pens in a cylindrical veesel, open at one eod, 
and turnud over a. fire, Homewhat like a domestic coffee 
roaster. TIib action of the heat gradually changes the 
oolouT of the pens, first from a dull grey to a palo 
straw colour, next to a brows or bronze, and then to 
blue — the latter betokening ths highest degree of 
elasticity. 

The pens ore etill rough, being covered mora or lesB 
with small metallic particles. To remove this roughness 
^ey are placed in Inrge tin cans, with sand, ponndftd 
crucible, or some Eimilar substance. These cans aie 
made to revolve by steam power, until, by rubbing 
against each other, the pens are cleared frooi roughnesB, 
and ore brightened to the colour of polished steel. 

Another set of processes now begina — those of grind- 
ing and slitting, also performed by young women. 
The nib is ground by picking up each pen with a pail 
of pliers, and ajiplytug ib with a single touch to ft 
rapidly-revolving wheel coated with emery, first lengtb- 
wise and then across the nib. This does for the pen 
the same service that the scraping of a quill with ths 
penknife would do in the ease of a quill pen, i. B, 
weakening certain parts to ensure uniform elasticity, 

Next comes the slitting, which is dono with the 
press. In these presses the deecendiug screw has an 
exactly corresponding chisel cntter, which passes down 
with precise accuracy, by which movement the slit is 
made and the pen is completed. 

There is yet something more to be dune before the 
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mannfictured goods are ready for the warehonse — viz,, 
the colouring tlie pens brown or blue. Tbia is effected 
by placing tbem in a metal cylinder, whicb is revolved 
over a clmrcoal etovo at a proper beat, and removiog 
them tbe instant the desired tint is imparted. Bril- 
liancy of surface is then given by immereing tbe pens 
in a solution of shell-loc dissolved in naphtha, and after 
drying, tbey are ready to go to tbe bands of tbe work- 
women, whose duty it is to examine the work, throw out 
the pens which are defective, and count the remainder 
ready for the packers. 

The presses, tools, and other appliances required in 
the pen trade are numerous and varied. In all well- 
regulated establiHbnients, all these tools are made and 
repaired by special workmen on the premises. 

On reaching the warehouse, the pens are jiaoked in 
neat little boxes, each containing one gross. These 
boxes are usually made in another part of the manu- 
(aotory, by a very simple bat ingonioaa process. Sac- 
oeeeive layers of paper are pasted on to aa oblong block 
of wood, and when the proper thickness is obtained, 
the oQteide ornamental layer having been added, tbe 
block is pressed on each of its sides with a eliding 
movement against a cutter of exactly tbe depth of the 
paper material, which is thus divided into box and lid, 
and the imprisoned mould set iree. A glazed paper 
lioingfor tbe sides, made in a similar way, and exactly 
fitting tho interior, is slipped into the box, forming a 
Bhonlder for tbe lid, and it is then finished. 

Pen-aticks or pen-holders are made by steam power, 
actuating a number of machines conatructed for the 
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purpose. Muflt of the Ivge mantdactnrera of steel 
pens make tlieir own pen-Iioldera ; othera, in a smaller 
WR^, buy thein ready mtido. The trees or logB of ccdu, 
or otlior suitable wood, having been §awii into boarde, 
and again slit into thin square lengths, the ronnding 
is managed by a machine in which a tube receives 
the end of each length, which, as it is drawn through 
to the other side, ia subject to the paring of a conpla 
of FQTolving blades. After this the material falls oat 
at the other end perfectly cylindrical, althongh ttSast 
rough. Tho roughness is obviated by another similiu 
machine, and a bundle of the long rods is then comecl 
to a large mahogany slab, through a slit in which ie 
seen about a third part of the disc of a circular eav- 
Tho rods are laid flat upon the table, and bronght 
against a gauge which regulates the length ; they ore 
then pushed towards tho saw and cut into sticks, 
dozen or so at a time. These plain sticks have yet 
to receive the spiral pattern so much in vogue, to haye 
the end which receives the holder reduced in size, and 
the other end rounded. These operations, ^ 
applied to tho commoner descriptions of pen-holders, are 
not cfiected by cuttiug, but by pressing; and one machine 
suffices for tho purpose. They are placed, about fifty 
at a time, in a receiver, and disappear one by one 
a lower chamber, where the work is completed by dies, 
after which the sticks make their appearance in rapid 
snccession through a tube, and fall into a box beneath. 
They ore afterwards polished and varnished, 
metal ends for the reoeption of the pen nibs are put on 
by hand. 
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Qold pens tire extensively made in Birmingliam, and 
as they resist tLe corrosive action of the ink, thoy are 
eioeedingly durable ; their durahilityia also greatly in- 
creased by the ingenious process of soldering on to the 
points of the nib minute paiticles of iridium, which, 
from their extreme hardness, resist wear for many 
years. Fens are also made in silver, zinc, amalgamated 
alloys, incorrodible platina, &c, Mr. W. E. Wiley, of 
the Albert Works, is tho largest maker of gold pons in 
Birmingham. When the business of gold pen making 
was introduced as a local industry by Mr. Wiley thirty 
years ogo, the retail price of such pens was a guinea 
each. The first of Wdey'e gold pens were retailed at 
fi*. each, and now enormous quantities of gold pens are 
Bold as low as a shilling each. This is owing to the 
adoption of improved machinery and appliances in 
the manufacturo. At the time when gold pens wore 
first produced by Messrs. Mordan, of London, and for 
many years afterwards, the usTial method of slitting 
ttio pens was with the aid of diamond dust — a very 
costly process, since its uncertainty, by occasionally 
catting wide gaps in tho pens, caused no little waste 
of material. To remedy this, Wiley introduced a 
Byatem of cutting the slit by means of ornery on re- 
Tolving copper cutters, which has been practised ever 
einco. This so cheapened the production, as to enable 
a good quality gold pen to be sold retail at 58., for 
which a giiinea was formerly demanded. 

The same firm afterwards introduced a German 
silver, or white metal pen, known as the " Perryiau Bed 
Ink Fen," which still has an enormoos sale. M. *Ju.(s«a 
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works Mossra. Wile^ make pen and pencil coses 
eilTcr, alumminm, gold, ivoiy, and vnlcaoite, in all pat- 
terns, ehfipes, and sizes, and varying in price, fiotn half- 
a-crown a gross for conuson articles, np to the most 
ornate and costly tliat can be imagined. 8ome ten or 
dozen years ago the proprietor commenced the employ- 
ment of female labour in his works, and with ao mQck 
success that he has now upwards of three hundred girls 
trained to the work of making penoil-caaes. The ma- 
obinery has been specially adapted to this new order of 
things, and as tbe'penoil-cases are all produced here 
on the interchangeable principle, the facilities of pro- 
duction ore enormously increased. That these means 
to an end have solved a dif&cult problem, may be gleaned 
from the fact, that the weekly output of finished work 
at this estvblishnient exceeds the possible production 
of all the pencil-case nmkers in the kingdom under 
the former system. Messrs. Wiley's works are now 
carried on by Messrs. Perry and Co., Limited, with 
Mr. Wiley as managing director. 



1 



,( 1G5 ) 



PAPIER MAOHfi. 

Bt Geoki}e Lisdsev (Birroinghain). 

Fapibb Mach^ (Frenet, signifying maahed or pulp 
paper), as a special brancli of manufauturiDg induetry, 
hae been known in Europe for upwards of a cfiutury, 
lU nse was probably first suggested by some of the beau- 
tifol prodnotions of Scinde and other parts of India, 
where it is loi^ely employed in the fabrication of boxes, 
traya, and such-like articles of domestic employmeot, as 
well as in China nad Japan. In France its value was 
practically recognized at aa early period, and the secret 
of its manufacture was subsequently imparted by a 
French workman named Lefevro to one Martin, a Ger- 
man vnmifih maker, who attained coDsiderable iiune as 
the first maker of popier mache snuff-boxes, which, 
under the name of " Martin's," became popular all over 
Europe. The importation of papier mftcb6 goods from 
France into Prussia was at one time so extensive that 
Frederick II. conceived and carried out, in 1765, 
the idea of establishing a manufactory in Berlin. The 
trade soon extended from the Prussian capital into 
several other German States, in all of which it was 
successfully practised, though it must bo acknow- 
ledged that the articles produced in papier mache at 
i period were of the simplest and rudeat dobciv^^isa. , 
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■ Piipier mftcho was oripnally introduced into EngUnJ 

I as n material for making trays, with a view to eiiabis 

L our :uanufaoturerB to oompete nith the productions thea 

^^^^1 largely imported from Japan. I believe that the real 
^^^^B Japanese trays are made of wood, which posseesea the 
^^^^H very desirable quality of not being liable to warp; 
^^^^^ the host trays are covered with a peculiar load 

canvas, to which a coating of varnish is applied. The 
voi'nish employed is prepared from the simple juice of 
a certain tree indigenous to the conntry, and it ia siid 
that the heat of the sirn is suf&cient to dry it. 

The Japanese method of manufacturing trays, how- 
ever, like most of the native industries of the East, 
is ehroudcd in mystery, and as yet the " outer btir- 
barians " resident in other parts of the world know bnt 
very little about it. 

About the middle of the last century, Mr. Henry 
Clay, who was formerly an apprentice to the celebrated 
John Baekervillc, of Binuingham, conceived the idea, 
that if sheets of paper were carefully pasted together 
upon a mould, either of metal or wood, ah artide 
might be produced which would successfully c 
with Japanese work. Clay made experiments 
direction, which emboldened him in 1772 to take out 
a patent for '' making in paper, high-varnished panels 
or roofs for coaches and all sorts of wheel carriages 
and sedan chairs, panels for rooms, doors, and cabins 
of ships, cabinets, bookcases, screens, chimneypieces, 
tables, tea-trays, waiters," &c. A contemporary record 
of the period saya : " These articles are heightened 
with an elegance of decoration, which foe design and 
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eieouHon are whoDy unequalled." The inventor of the 
new materiiil claimed that it could be Bawn, planed or 
turned like wood, aud that after being japanned, it could 
be brought up to the highest polish bj friction with 
the human hand. Somo of the articles manufactured by 
Mr. Clay are in use at the present time, and they fully 
bear out the character for durability which he claimed 
for Ilib material. The result of Clay's discovery was 

princely fortune for the inventor, and from hia 
enterprise the papier mucho trade in England may be 
said to have originated. 

There are eeveral varieties of papier niilchi; known 
to the trade, each difTering from the other in quality, 
materials, and mode of manufacture, according to the 
pntposea for which the manufactured substance is re* 
quired. These may be classified, as follows : 

1. Sheets of paper pasted together over variously 
shaped cores or moulds of metal, according to Clay's 
invention. 

2. Thick sheets or boards, produced by pressing 
ordinary paper pulp between dies. 

Fibrous slab, which is made of the coarse varie- 
ties of fibre only, mixed with some earthy matter, and 
certain chemical agents introduced for the purpose of 
rendering the mass incombustible ; a cementing siEe 
is added, and the whole well kneaded together with 
the aid of etoam. The mass is passed repeatedly 
through iron rollers, which operation serves to squeeze 
it out to a perfectly uniform thickness, and the sub- 
ifonoe is then dried at a proper temperature, 
4, Cartoa Pierre. — This, although often oonfonnded ' 
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with papier niAch^ is <\mX» b di&erent article. 
oompoeitioQ c&rton pierre more newly resembleeplAStei 
than papier mAche, and, although Etronger, is mnch 
hekTier. It ia made of pulp paper mixed with whiting 
and glne, preraed into piaster piece monlds, bacbd 
with paper, and, when eofScieutly set, hardened by 
drjring in a hot room. 

5. Ceramic Pupi«r JfdcAe (Uartin's patent), a modeni 
compoeition, which consiats of paper pnip, resin, gloe^ 
drj^g oil, and sngar of lead, mixed in certain pro- 
portions, and kneaded tt^thcr. This composition 
ie extremely plastic, and may be worked, pressed, or 
moolded into any required form. The last-named 
material has been largely utilized in the prodoctioD 
of comioefl, capitals, plasters, and mouldings for archi- 
tectural decoration, &c. 

A patent non-condacting papier mfiche for covering 
stenm boilers, steam coppers, pipes, Ac, has lately been 
introduced with success by Mr. M. Kecuan, of Eiondnn. 
This article is of great practical Taloe to engineers, 
since it adheres to vessels of every shape and in eveiy 
position without any external casings; and it not only 
prcrents the radiation of heat and condensation of 
steam, but effects a large saving in fuel and labour. 

On the expiration of Clay's patent, other mauD' 
factnrers took up the trade, and, in addition to the pro- 
duction of finished articles of use and ornament, 
commenced the manufacture of papier m&cbe tray 
blanks, which they snpplied to the japanners, who 
converted them by the ordinary process of omamen- 
tfttion into finished goods. Fkhu one of these 
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fiicttuing firme sprang the justly celebrated house of 
Jenuena and Betteridge. Sisty years ago, when 
Messrs. Jennens and Co. commenced busineBs in 
Birmingbftm, tbey woro eharp^ sighted enough to 
diBGOver how valuable thia material would be for the 
production of furniture, desks, inkstands, writing folios, 
workboses, and a variety of other fancy articles ; and, 
carrying out this idea, aided by the beat artistic talent 
in the trade, so far as regards ornamentation, this Orm 
was enabled for many years to place in the market ft 
constant suoceseion of papior mache wares of the most 
exquisite form and finish. 

Birmingham was not alone in this department o{ 
mumfacturing enterprise. The maaofacture of papiei 
mache was introduced very early in the present century 
into Wolverhampton, first of all at the Old Hall, by 
the firm of Byton and Walton, and was developed 
by them into a large and important branch of trade, 
especially in trays of different shapes, waiters, and 
biead-baskete. 

The mode of manufacturing the " blanks " may be 
briefly described as follows: 

In the manufacture of real (i. e., pasted) papier machh 
traye, the paper employed is of the very best and moat 
expensive deEcription, specially mixed and specially 
made for that trade alone. It is of a grey spongy 
texture, and is chiefly obtained &om Famworth Mills, 
Lancashire. 

The moulds used were formerly of wood ; they are 
now generally made of copper or tinned iron. The 
Bheets of paper intended to make the trajs bx« '««U. 
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Boakod in » vor; strong paste mado of Bapcrfine Sour 
luiA bust glne ; funr tliiclaicssca of paper, tliorongU; 
ntaistod with this paste, are pat loosely togetliei ; 
they are then placed np'on the mould, which has been 
previously woU greased with Russian tallow, and 
worked into eha|>e with the fingers of the opentoi. 
Tho extra paste is skilfully exuded at the edges by 
means of a small trowel, bo as to leave no interstices 
by which air bubbles could form between the diSerent 
layers. Tho mould with the thicknesses of paper upon 
it is then placed in a stove, heated to about 120°, to 
dry ; and when tho moisture is completely driven off, 
^le mass is again subjected to the same prooess, which 
is rci>eateil ou each successive layer, until the retailed 
thiukuesB is proilucod. 

Tim next operation is to dip those tray blanks in a 
oomjioaition, tho nature ot which varies in difFeient 
establislimcnts, and this prooess has tho effect of solidi- 
fying and hardening tite matorial. The blanks are 
next dried in a hot stovo ; they are then taken to the 
making-up shop, and are plauod and filed, until the 
Biirfaoe is perfectly flat and the edges made perfectly 
true. The tray blank is now fiunlly shaped, ready for 
the black stove, an operation with which everybody is 
doubtless familiar. 

The exquisitely smooth siirface of papier milch6 is 
due to the fact, that tho several coats of varnish are 
rubbed down with pumice stone, much in the Bame 
way as the outer surfoco of a coach-body is treated by 
the coachmaker. When the black stoving is com- 
pleted, tlie traya are polished by hand, womea lab«u 
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lieutg exclnsiTely employed for the purpose ; and at thia 
et^e the blauk is ready to paBs into the hauda of the 
decoiutivo artiet, to recoivo tho pattern or doBign which 
is iuteude<l to bear. 

In the ornamentation of papier mdcho gooda, both in 
Birmingham nnd WolTorhampton, the practice is to 
employ tho bigbeet available talent, t know several 
gentlemen of high position as artists, obtaining almost 
&balous snms for their paintings, who owe their intro- 
dnction to fame, and more than that, their rapiility of 
execution at the easel — as important to the japanner as 
the painter — to the syafematie training and instruction 
whielitheyobtained, while practically employed as work- 
in the japan shops of Birmingham and its neighbour 
town. Bird, who rose to be a Koyal Academician, was 
originally a workman at the Old Hall, Wolverhampton, 
and Epecimens of his very earliest attempts at painting 
ow in the poasesaion of Mr. Frederick Walton, 
the present proprietor of the works, in which the mann- 
faotnre of high-class papier macho goods is etill carried 

For many years, domestic articles mannfaotured from 
papier m&chc were admitted to vie in excellence and 
beanty of design with those produced in any branch of 
the ceramic art. But unfortunately the trade, espe- 
cially as regards " fancy " articles, fell into the Lands 
of retailers, who thought more of buying cheap and 
showy goods, than in selling a class of products, which 
would have been a credit to them as salesmen, and a 
source of satisfaction to those who purchaaed them. 
Ib&gi^test blow to the trade, ho«e>r«t,'««a1ibHL\&- 
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troduction of a very clionp material, made from ecnp- 
paper of the commonost kind mid of every description. 
ThoBO " paper " articles were mode, in fact, of jiulf, 
nndor heavy pressure, and although they coald be pro- 
dncod iu largo quantities, at very little cost, they were 
fonnd to be totally unworthy of the name of papier 
m&che. 

The decorative processes employed upon pa^er 
tn^ti« wore have been the subject of nomerotu 
patouted inventions, a large proportion of which have 
been abandoned or superseded by others of a more 
practical or more rcmniierative character. The more 
artistic of these new styles of ornamentation were 
applied almost oiclusivoty to the best work. In 1825 
Jenneus and Botteridge took out a patent for a proceaa 
of "inlaying" pearl shell on papier muche, the Inveii' 
tion of ono of their workmen named Souter. This 
ornamentation was very oSective when applied to trays, 
hand-screens, workboxes, card-racks, &c. The pearl 
ornaments were made from thin laminn of shell, from 
one-himdruth to one-fortieth part of an inch in thick- 
ness ; a patch of pearl was stuck with varnish to the 
article about to be ornamented, the design being pen- 
cilled on the pearl with a " stop-out " varnish, permit- 
ting the parts of the jioarl not so protected to be eaten 
away by the application of nitric acid. The various 
patches of poarl being ao treated, the surface of the 
article was blacked all over, and the superfluous varnish 
afterwards romuvod with pumice-stoue and the omo- 
menta displayed. The object was tlicn polished with 
lotten-stone, and thus fitted to receive the additional 
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gold or other enrichment. Tho beauty of this Htyle of 
ornamentation was shown to groat advantage in hirde, 
spriga, and other designs scattered over the Burfaee of 
the articlo, which w»s treated entirely without colour, 
and was at once chaste, neat, and durable. 

In 1832 another style of orDamentation was intro- 
duced by the same firm. This was originated by 
Edwin Haseler, who, having just completed his ap- 
prenticeship with Jennena and Botteridge, then began 
his career as a workman with an improved style of 
flower painting. Up to that period the flowers intro- 
duced upon papier mache were not imitations of nature, 
but a sort of Chinese impasto ornament. ^Natural 
flowers were now painted upon the centre of the article, 
to which waa given a border of light omaracntal gold- 
work, at once chaste and bcanttfiil. This was re- 
garded by the trade as a bold step, hut it seemed to 
hit the public taste, and the patterns put into the 
market continued to sell freely for nearly thirty 

The desire to produce something new, induced Mr. 
Farmer, of Birmingham, in 1844, to associate electro- 
deposit medallions with papier mache in salvers, card- 
basketa, portfolios, &c. ; and a year or two later a new 
style of pearl-shell decoration behind glass was intro- 
duced by Mr. Joseph Gibson. In 1845 anew and plea- 
sing style of ornamentation of papier mache articles was 
adopted at the Old Hall Works provioufily mentioned, 
and had a marveUous nm for a number of years. Thia 
waa the selection of interior and exterior views of the 
old bEhronial halls of England, and the varions cathe- 
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■ drols. These subjects were produced principftlly in 

■ broDZo, finished in gold and colours, the figures being 
L delicately painted in oil. In this series, by the imita- 
^^^H tiou of stained glass windows of cathedroJs, &&, tha 
^^^^B effects produced were tenmrkably good. These effects 
^^^^P Were obtained by the judicious use of transpareat 
^^^^ Colours upon pure gold and silver. Landscapes, too, 

were admirably rendered in the same material, the skies 
in particular being singularly effective aud natural. 

Each and aU these new methods of decoration in- 
volved more or less tho employment of hand labour. 
Other inventors, however, were soon ready with methods 
for the multiplication, almost indefinitely, of various 
styles of ornamentation by mechanical means. In 
1852 Mr. Haseler, of Wolverhampton, patented what 
was called " the negative process, for producing orna- 
mentation in burnished gold upon japanned or other 
bright surfaces." By this means a full finish was im- 
parted to the ornament. The pattern was produced 
from an impression token off on previously prepared 
thin paper, from a lithographic stone or copperplate — 
properly designated a negative design — i.e., the sur- 

Lroundings of the ornaments (the parts that are not 
required to be in gold) only being transferred. After 
the negative was transferred to the surfaco of the object, 
it was covered all over with leaf gold, the size being com- 
posed chiefly of isinglass and water, and when dry the 
whole surface was rubbed over with spirits of turpentine, 
which dissolved the " stop " underneath the gold, leav- 
ing the parts which the transfer had not touched, sharp, 
dear, and perfectly Eniehed. This process woe wcu^ecl 
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Batiafftctorily for eome years by one of tha leading 
houses in Wolverliampton. Mr, C. Breese's invention 
patented about tbe same time, was so far dissimilar, aB 
to be absolutely tbe rererse of tbe Haselor patent. 
Breese first gilded tbe aurfaco to bo ornamented, and npou 
that Bnrface transferred tbe ornament nbicb be wisbed 
to appear, taking tbe superflnous gold off first witb 
water, then remoring tbe transfer "stop" with apirits 
of turpentine. Haseler's invention was doubtless the 
more simple, because in Lis process tbcre was only one 
clearing off— tbe one application of tarpcntiue taking 
away both the gold and the " stop ; " wilb tbe Breese 
process, water was requisite to take away the gold, and 
turpentine to clear away the " stop." Breese's patent 
was applied almost exclusively to glass and porcelain 
enrfaccs. 

Shortly after tbe introduction of tbe cheaper kind 
of material already described as prdji, a morbid taste 
arose in tbe Birmingham japan trade for placing great 
blotches of pearl upon artielea made of pulp, and 
finishing tbcm in the gaudiest of colours. Nothing in 
worse taste eould possibly be conceived. Certain 
manu&cturers finding it more profitable, for the 
moment, turned their attention to and encouraged 
the production of their meretricious decoration, to tbe 
neglect of better and more carefully studied work; and 
l)earl landscapes, pearl ruins, and pearl flowers and 
fruit seemed destined to supersede tbe admirable 
artistic productions of such men as Hasoler, McOallum, 
Stanier, and others of a like calibro. Under these cir- 
oumstauaes, some twenty years ago, trained workmen 
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the pamfal altematiYe either to pander to ft o^^ 
proved ttud vulgar taste or leave the trade. Tbe former 
coutBO was pursaed b; somo of tlio ortisaas, while 
others bonourablj and profitably toraod their &tteBtion 
to other more genial occupatioos. 

But while this tendency to over-elaboration (rf 
ornament, fostered principally by the production of 
goods for the United States and other foreign markets, 
was usdennining the trade, there were other mis- 
ohievous influences at work in the same direction. The 
poblJc had been taught to believe that in purchasing 
papier mache or pulp wares— for the two totally dis- 
tinct fabrics are still ignorantly supposed to be one 
and the same — the quantity of material was the test of 
value, and they naturally asked for more pearl and 
more gold. To enable the manufacturers to comply 
with thin demand, the extra cost of material had to 
bo mot by a reduction in the price of the workman's 
labour, and furtlier disregard for the quality of the 
work, so that eventually children came to be employed 
very largely as omamenters. 

For these reasons the trade in real papier mach^ 
was long in a declining state. It is now in a more 
hopeful condition. Within the last two years a £resh 
demand for the best description of papier much^ has 
sprung up, and still continues. At length purchasers 
refuse to invest their money in elaborate esamples 
produced in a depraved taste and vicious style, regard- 
less of the material of which tboy are made and the 
purpose for which they are intended. This wholesome 
change is much appreciated by the better claaa of 
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taaanittcturoie, and is fostsred and onoouraged by them 
vith most beueficial rosults. The firm of Jennens and 
Betteridge no longer esifitB, hut another leading Bir- 
mingham house— that of McCalluni and Hodaon— 
sncoeBafullj imitates those worthy pioncora of high 
art in the better etyle and ornamentation of this claea 

The old ehowy, gaudy, imnatural style of flower 
decoration will now only sell, at most unremimeTative 
prices, among the lower claesea of society in Europe, and 
among the unoiTilizod magees in other countries. The 
atylea now in yogao are chasto and decided in char- 
acter, such as tho Grecian, or Etioacan, or Persian ; or 
if pearl inlaid, very neat narrow pearl lines and orna- 
ments. A good demand for best finished goods is now 
springing up, and the trade is in a more healthy and 
thriving condition than it has been for many yc£ira. 
Artistic, really clever men, who can prodnco novelties 
and well-executed designs, are at a premium, and can 
obtain very high wages. 

Oddly enough, papier m&chS trays of the forms and 
shapes that were popular half a century ago, are in 
renewed demand at tho present day, and stranger still, 
the ornamentation on these trays has once more re- 
verted to the old Japanese style of enrichment, in 
which Booth, the artist (the father of John Wilkes 
Booth), who worked as a japanner at the Old Hall, was 
never excelled. 

The number of workpeople employed in this trade 
in Wolverhampton is about 600, chiefly in tho decora- 
■ tire, poUehing, and finishing branches. A few chairs, 
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cabinets, and pianos arc made in Ijondon ; bnt the 
great Beat of the trade is Birmingham. The papier 
much4 manufoctnrerB iu the latter plooe oro not more 
than twelve, Bome of them very small employers of 
labonr; the number of hands is probably 750, com- 
prising men, women, and boys, the latter as apprentices 
in learning the art of painting or gold ornamentation, 
women in the stoving and polishing, and men in cabinet 
making and decorating, and lining with silk velvet, £o. 
Papier m&ch^ ornamentation, as applied to archi- 
tectural designs and enrichments, received a consider- 
able impetus from the patented inventions of t&i. 
Bielefeld, now carried on by the London Papier MSche 
Gompany, Limited, at their steam mills, Staines, 
Uiddlesex. Builders and architectural decorators 
have not been slow to avuil themselves of the adapta- 
tion of papier macho to the pnrpnaea of decoration, 
since it is found to add so much to the finish and 
market value of hoiiseg and public buildings. The 
variety of purposes to whicli this class of papier mSch^ 
can bo advantageously applied is almost innumer- 
able. For example, it is expressly made for bosses, 
brockets, canopies, cantilevers, capitals of columns and 
pilasters, caryatides, ceilings, ceiling flowers, chimera, 
cUimney-pieces, consoles, corbels, cornices, enrich- 
ments, festoons, finials, flowers, frames, friezes, fnr- 
nituTO, leaves (from nature), mouldings, organ cases, 
panels (Gothic), paterte, pendants, picture frames, 
pinnacles, royal arms (various), rosettes, screens, 
scrolls, sculpture (copied), tables, termini, tracery, 
trusses, ventilators, window comiocB, Ac, The. 
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BTtialee in thie category are the centre flowers for 
ceilings ; these are, in oommon with coirosponding 
fittings, from designs by high-clasB artists, architects, 
and sculptors, and all are characterized by sharpness 
of outline, deep underouttings, and a consequent rich- 
ness of effect entirely unknonn in plaster, and not 
nnfrequently etiual to the highest order of oarying and 
sculpture. 

No other material is so eminently adapted for these 
purposes as papier mache. It is found to combine the 
qnalities of slight pliability with Lightness and extreme 
hardness ; it is tough, durable, and economical, and 
without tendency to chip, warp, shrink, or fracture ; 
and it may bo steamed to almost any shape or curve- 
The forms into which it is manufactured possess all 
the characteristics of the finest wood earring, with 
remarkable force and boldness of relief, while, being 
deroid of the grain of the wood, it is not liable to split 
or auatain injury. 

The processes of manufacture, as carried on at the 
Ckimpany'a mills, are very simple. The material 
nsed is the heat brown paper (old) for the strong or 
back stuff, and the best white for the facing material, 
which is put on at a second pressing. The paper and 
ingredients are placed in a mixer, and thoroughly well 
ohomed up, and afterwards rolled out in sheets, which 
are placed in metal dies and pressed, either by screw 
or hydraulic power ; the omamoiitB arc then dried 
a hot room, and afterwards trimmed. The larger 
ornaments, centre flowers, &c., are of course pressed 
ports and afterwards joined up by " mounters." This 
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proBeing inTolToa tho use of some 50 tons of ilea, chiefly 
of brass and typo metal, prepared at a cost of 30,0001., 
Bad a great many tons of largo plaetet moulds. TIio 
minng, rolliog, wood-cutting, and otlier mucliiiiory are 
drivoii by Bteam power; the drawiug aud inodelliiig, 
requiring a high close of Bkilled labour, are done on 
tho premieeB ; and there is a separate fouudiy shop 
for the preparation of the dies, which require careful 
cbaaing up before being Dsod. Tho subseqnent gildingi 
colooring, bronzing, &o., of the work is done in a 
separate department. It is marrellous how readily 
papier laiiche can, without " stopping " or preparation, 
be gilded. Billeted, painted, or bronzed. The art of 
bronzing npon this substance has been brought to 
very great perfection, and ia applied hero with such 
sucoesB to bas-reliefs, brackets, figures, &c., that the 
difference between the motnl aud the bronze papier 
mt'iche is vcrydif&cult to detect, and almost impossible 
to define. Majolica is also imitated with oven greater 
Buocces, the special trontment Li'inging up the grada- 
tions in shade and colour so faithfully as to def^ de- 
tection. Ornaments prepared in this way may be 
washed and cleaned without dotrimeut to tho fabria 
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■Dd NEIGHBODKHOOD. Bj K. J. Jatsnaoa. With Diapun «a Local 
NameiiUeolog}', Mbietalug]', Botany, aud Eubiiaoiugy. Hap and Fronllapieoc. 
Fcap. HvD, chiih, it. 

SUALLER PRACTICAL GUIDE lu CARLISLE and HEIGBliOClMlOOD. 

Wllb Map. Fc^. svo, is. 

L GUIDE Id the ISLE OF WIGHT. Willi Chspleti on Local 
■ogy, AjchieoluKT. Botanj-, Geology, Watutal Hlmoij, 
iiea hiahing, and Yachting. Fcap. Svo, doth, with 

ISLE OF WIQBT. With Two 

IL'S .£NEID; Ttsnalated into English Verse by the Rev, J. M. 
of CutcDoibe, late Scboiat ol Bali, Coil,, Oidd, Second iiklitiun. 

XiAjrOAaHTBi:.— The COUNT y BOOK OF ENGLAND, and OiTlCIAL 



Bdward Stanford, 55, Charing Crosa, London. 



BXLBCTXD LIST. 



LEECH.— IRISH RIFLENETT hi AMERICA. Bj At 

Leel-b. With COIonnd PUUi and a Mip. Cni*a aio, ciuui, m, 

liEWTS.—Thp EN(iL[RH IjlXaDAQE: Ita USAHMAR and HIS 

>(ig»bnwt(b>TRliLlTISi: on ENGLISH COM POSITION, tt Bytl 

Hcsnt LKWTe. B.A., PHDclpgJ of CoUum Tralnliis Caliche, miib 1 



- ENGLISH GRAHMAR tor BEGISNRRS. I 



1^'WIS.— I'IGESr OF THE ENIiLlSH CENSUS OF 18n.«.mp»dB 
OiBdil KtLumi end EdIUil I7 Jmu Lewis (of tbe It(gltlru.O 

lieiuirtNitnt, SoincTsei House). SnnciUmal by the P—'-' — " 

deiiiuwd by 1w^lll^«ll>D lu tte Pl^aldeDt, Vlce-PreiUe 



LUCAS. — HORIZONTAL WELLS- A New ApplfcaliDn of Bt 
JMnelplet to direct lite SolQtiDn a1 tb& ProbLpm or Supplying Loodc 
V/nur. By J.Lucu.F.a.3,i>tlIieOeoloEl«ieiiTer«IEi«l(nd. Will 
Crowa ilo, clolli tact, 1(U. ed. 

MANLY.— PRINCIPLES of BOOK-KEEPINO bj nOUBLE ENTB' 






snd Dltier OlutU 

muiy Nulnnl Fbenomeiu. hltliertu DnaoLvnl problcnia. By JOB> I 
of Mclboonie. AuitriLUik n lUunraUoiu. Crown tiro, datb, 3), 
MEABBN.— A FIRST AlOEBRAfotUselDJuDiiirClsBMii. BrUn 
Ai.BU UuDEK, M.A.. Senior MallioniaUmI Uoiwt or Iht Bnd^rd Q 
SdMuL Fourth Kdillon, revUed and eal&rged. Fcsp. Sro, dotb, II. td. 



HtlLLHTT.-. 

SAVAOE in 

Epwabd Uiuetc. Second FjlJtiuD 
MULHALL.— HANDBOOK TO T 

PlBOs. Crown Bvq, clalb, Bl. 



^ward Stanford, 55, Ch&iiag Cross, London 




lUuBrHttoBB. Crowd a»i 
aunVEy ot UiB KINGDOM; It! ObjEcB, 
E'rcsem Cundillon, ByCtaula R 8. Fi i.Mat, 



UplUUSt. Uy UAKVST J. i'HILPOT. H.D, (CuDBdB),~il.Rj;^.L., &(L WiUi u 

I>IEfiKfibrTiiuUAeHDgaES, £sq.,U.P,, ladMap. Kuper-toyul lemo. 4>. 

POOB BBIilEF Tfr BIFFEBENT PABTS OF ETTBOFB: 

betig a SolKllon of Esuys, tnndBUd fraoi Uie SQrmBn Work, ' Uue AmiFD' 
*t«n UDd die ArmEiigcBetigeljunB in KmnpSischen Suialen h«im»gc^ebED,' 
VobA, KounlDghaus. RevlsEd by K. B, EurwlcK, CR, M.P. Crown sso, 

BAH8AY.— PIIYSICALOEOLOOTBnilQROGRArHTotGBEATBRrrAIN. 
Br A. C. RuieiT, LL.D,, F.K^h frC'. IHrectur-GeQcriil of the c^nlogloil 
Hbtwjti or Ibe Udittd KlDJidoni. ronrth EdlUon, consliifwliiy mlaiBod, and 
nisitrUed wia, NuHisoos SsniaHS and b OEOLOGICAL UAF of ORKAT 
BUTAIN, prinlBlinColonra. Poet flvo, doUl Tj. 8d. 

XOBSON.— CONSTRUCTIVE LATIN EXEHCESlLSk tor Teaching tbe Elemeots 
of tfae Lan^iUBe on o Sydlem ti AntdyAls And a^ntfaeHiB. with LuUu RFadtnq 
LcagDU ind copious VoCBbularin. Bj iaes Kobsoh, B.A. Loud., StanuoY <tf 
ITnlvenlty CuII^e^ l^odoE. Hlnlb Edltloo. 12did, clotb. it. ed. 

FIRST OltEEK BOOK. ConUlninE Exercjs« and Reading Lfoara on tlie 

Johu'robms, B.A.IiOaJ. Tblrd EdlUon.^ Ilmo.etolh™, sd. "" ' 

ETTSSELL.— RIABSITZ and lie BASylJE COUNTKIES. ByCoDHi Harai 
SlassUi, Member of tbe G*ogIBplllcal and Qeoli^iml SocicUcs of Ftanw, of Ibe 
Alplnn aib. Biid Soclel« Baniond, Aullior of 'Pun and Uie tynneeii; &c 

■ COPTINO and DIOTA- 
Scbliol-BoJB, 



ooI-Bo;b, witi] Ilvuiirks nn ttiv Hi 
tloD. Lvse poflt fivo, eLotb, 2ir Get 



SHABP.— HiiniMESTS of GEOLOQT. By Sllinm SHiBP. F5.A., F.G.S, 
iDtroduOutv anil Pbygi&il^Sirsugraphlcal and PalnnloIoglcaL Secund 
EdLUon^ tc^B^ and milarged. Crown Svo, ci{>tb. it- 

BDIiUVAN.— TilE PKINCKa OF INDIA. AnHlBlortal NBiratt™ of Iho 

BbiOi. By Sir Edwaku S(ji.Lrv(K, Bart., Anihor of 'Lilb-rsoa India,' -Trip id 
the TroDcbfi,' ' Hamblcs in Noith and Suuib America.' te. SecoDil Edition. 
CrowD - ■ ■ - — - ■■ 



DiBtrict sib Tbou- 
WILLIAMS.— THROUGH NORWAY WITH A KNAPSACK. A Nswand 



EdTftrd Stanford, 66, Cliariiig Crosa, Loudfiii. 



6 BELKOTED UBT, 

f iitrarj or ffltnll Sups. 

EVROTS.-^alr,. so mDfi to on liK-h ; ein. U Incbn by SS. 

ENGLAND and WALES.— Smte, B mltei «ii nn Iik« ; bIm. ' 
CtilDurFd. U. Ill, td.: munnlMrgn llneo, iDiiiuraccanKcSl, 13i 

liONDON and Ita BUBTTRBS.— On ihr; sale of Ms [df 



8COTLAin>.-Snik, Ave 

4J.,inwm.lfrlonHiicD,ln 

ISEIiAND.— SCBle, l mil 

ASIA.— >^1f, 110 inllH Id 

rallcr, «. 
AP&ICA.— l^ale. N mll^a 

n<«iiiitQdT»illncii.inii»roi 

If OATH AUERICA.- 



6 babn by M. £l^t 



SOUTH AUEBIOA.- Scale, 

C«loiir«l uid miuiniKl ob Uwp, i 

ATTSTEALASIA.-SMlf, *i 



L 



Sdward Stanford, 55, Cluixm^ Ciou, Londoo. 



GXHBRAI. UAFB. 






ATTSTBl&N BUPIBE. St J. AHRonBHim. Seal?, i( 

SSimAZE and lOELAWD, By J. AsnoireMiia. 
aoinch;»iie. 23 InoHa bj 36. Sheet, oilouTEd. at. ; monnte 

PBANCE In DEPARTMENTS. With b Snppl™eT 
mm ITowccB, imd a Map of liif Hind of Corai™, By J. AH 



n&IiT, InadlDg SIdty and the MilliiBe iBliodi. By J. AsEDWsir 

colDured, ^ ; mouiil«d Id case, bs. 

KJtTHBBUlTDa and BEIiOIUM, loclddiDE LoiemboD 
OmmtryliilisEwturDrastlinUblne. By J. Arrowshith. Sua 

BUBSIA ail POLAND, fnclndtag FlnUnd. By J, Ahmwsh 
SPAIN andFOBTUaAL. By J. AaROKBKiTH. Scale, 30 

BWITZEBT4.ND. By J. ABaowsHiTH. Scale, lOtmilra lo an 






I 



TtTBKET inETTBOPE, indndtag 
L^LaculB, and I: Suulb part uf DaJmatlL 
-—:h] at, ^siDcbea by 28. Sbeel 



EdwardStanford, 55, Charmg Ciou, Ln^^A^ 



BELEOTBD LIBT. 



Id 8TAT1D5 

. . 8b»la (wid Mpimlely). Cob- 

Mgunoidetrlniliiurvf]'. H; J, AxBoirsumi. ical^ . 






Di>nipLBt« mapt LU Inctm bj 13s. Frfcp. nl^ii» In cue or mrtful^tarlf ---. 
flnlooredjii coae Dt pDitroLlD, ll. Bt. ; moiMTFd au clglb tori>U1,]a cav, dkliinred^ 

ENOLAini and W ALBS-— STANFORD'S PORTABLE MAPof ESO- 
LA»I) ud WALES. WUb the Railwi/a rer; dlailj d.^Un»ited lUw GtiH 
Mid Tdwub dlsUnguiBhsd mconlliig lo Ihpir Popnlmlon, lie. BmU, B inriH to 
sn Lncb : ilze, le Iccbes t^ 32. Caloured and moODtcd nn Unen, U cue. !>•.] 



IBBLAXD, in OODNTIES and BABONTES, oi 



, ^ J. 

I. StaMb 



IBBLJUiTD, 



. cotJirriHS. 



? 



r.o»r]30isr. 

COLLINS' STANSASD MAP of LONDON li ikdmtKy vbplM 
for TlsttDra to Ibe Ciij, Scule^ 4 mch<ri4 bj a loH?; rile, 31incb« bT """ 
Price, plain, in case, li.; mloLitod, 1b, sd-\ moimLcd on ItneirdittD, 3i. 



p1ainib«4, S>. Cd.j CO 
plalD Bb'iet, 

BAILWAY MAP of LONDON and BNTrBONS-STABFORi™ 

SPECIAL MAP or tbe RAILWAYS, RAILWAY STAJONS, TRAM- 
WAYS. POSTAL DISraiCrS, and SUB-DISTKICTS. In PNDON and fU 
ENVlRO.Na Scale, I Inch to a milE; are, Hi lacbeabjIC IM^ oilonred 



Sdward Stanfoid, 66, Ch&TUig Ciobb, .ondoiL 



O MM ' l ' tf AL ASIA.— STiNEOKiys 1 
^iVliera», KhWe. Bokban. Kukan. Yirkuid. Kabul. Herat, fti.-. Scale, 1] 

ASIA MUTOR, &o. (niEKEY tn ASIA). With pgrtlonn of Pereis, the 
Cuplan Soa. uad Itae CuicasJBD Muimulns. By J. Areowsuitb. SaUc, SS 
iall» la Ha Inchi elie, IS imbra bj 32. Ebwt, coloureil, 3i.i mouitcil, In 

nn>IA.— STAlTFORD'a NEW POETABLE MAP of INBIA. EiUblUiieOm 
"-neat UlvUiuiid oC the Ciiuiin? acoinllng to the misl Kexot BnrTefB. Scale, 
mUtH ID an inch ; Bise, 29 inches by 33. Coloured. fl». ; mounlHl on linen, tn 

nroZA.— MAP of INDIA. By J. ArniowannH. Scale, go raUes to an Inch; 
riH, M hiohes by 26. Sheet, coluural, 3i. j monnled hi case, 6t. 

(XBrXOH.- 

nrreflpondins Astroi 
late DepDtyJjuarter 



ca4f, 3f. L3j. tKL; on ruUer, varnlabedt 4L 4^.; B^niDg roll^, 

OBTIiON.— COFFEE ESTATES oJCEYLON. Map ihowlng the Potition of tlio 
"■■"^ I-,...., In ,1,5 Cemrul Province of Ctjlnn. By J. AUKOWSKITB. SiM, 

SUSUAH, Ac— A Map shonlng the various Routes proposed Ibr connealDg 
China with India and Kurope Ihroogh flnrmah, and developing tllB Tnule oF 
Eutsm Bengal, Botmah, aud China. Frepared under the dlrecUon of Joan 

Golonred, 3^. i mounted, In case. it. 

SfUSMAS BLOd ASJAOBNT COTnTTBIES. — Compiled fi'om 

-HAPofCHINA. 6yJ. ABBOWmiTEi. Scale, So miles to as lucb ; 



idJAPAN, with 



Edward Stanford, 65, Charing Ciom, LmiiaTi, 



BBLEOTBD LIBT. 



QENZBAIi Bt&F of AFBIOA.— By J. AnioindiiTit. Saie, igD mlla 

EQYPT.— MAP of EGYIT. Comi^rd nmn Uie ramt salbrntiii nutnkli, ml 
linndifil on ib> h«i[ AMrDnoralHl ObKrVBllanB. ByColunel W, M. Leu- 
R.A.,LL.l).. f.ltA &«lo. 10 mll» loan Indi^Elii!, 34 InrhHbTfia- Ti 

BOYPT.— MAP of EGYPT: indoiHng the PmmBnI. of Moont Binal. 1 

AFBIO& CNOBTH-WEST).— MAP o( NORTH-WEST AFRICA, I 

WesU^ pAftB or EgTj'l' »^ Dufor, on tbe Eut. Dy J. AsiiowBlirrH. Sea 
130 Diiles u (n iacb ; slu, ID lochia by 31. Sbeet, coloond. 3a. ; muonted, 

AFRICA (BOUTH).-MAP of 

By H EH IT liALi, L^ranBhUTDBn to 



AFBIOA (SODTH-EASTBRN). — MAP o( SOnTH-EASrERS 
AFRICA. Compjled by IIehri IUi.1.. ScoJe, SB mlla to m Inch; iIh, H 

AFRICA (WEST COAST).-MAP of (bs WEST COA^r of AFRICA, 
Compiiiiln^ Goiofa uid Ihe BillUb PoiKi^ong at Sierra Ifl.'oDt, on tb; Oomblti, 
BDd [be Oold Ciumt. ftc. By J. Abdowshith. Si:alf , bo a><l« to an Indi. Txo 
coloured HbeeU ; Bile of oadi. 32 Uliiea bj 26. 6l. Mounted, in ate. ItU. 



CAPBCOLOirS(BABTBENT'»ONTIES).-MAPof 



FRONTIER of U 



B COLONY. Comi 



NATAL.— MAP of Ibe COLONY o1 
NTJBIA and ASTSSIHIA, Inclo 



n>ER Haiti. Ij 

IHEBLAKD.Eii; 

, G4 Incbea by ea 
vinilabed, 31. 
□ tbe SHTveyoT^ 

jdp&rtof ArabiL 



Edward Stanford, 56, Chaxmg Cross, London. 



r BBITISH OOLTTMBIA— NEW MAP of BBiTISH COLUMBIA, to U> 
■Btb Pamllel North Ladrnde, alioivliig the New Gold Fiplds of Ominera, thi 



CANADA,— MAP of npPEIt and LOWER CAJfADA, New Brnnswick. Not« 
' " ^ '" "g IsUod, Cope BreLOD taland, NewToimdlaat], oiid a larva 






If ONirKHBrATl! 



OKMTB AI. AMERIO A,— BAILEY'S MAP o 
inclDdlng ILe StaToaof lioalcmala. Salvador, Baad 
Rhs. Scale, smllM loan tnohi slw. 40 Incbe* bjj 
« linen. In cue. iCs^Hd.; oo roller, vamialifld lit. 

XBXIOO.— A GENERAL MAP of tha REPUBl 



BEBMTTDAS,— MAP of the BERMUDAS. Pabllslial by dirwUoa of 
Eiwllency MoJot-GeD>!na J. H. Lefioi. C.B„ R.A., Uovemor and CunuDiir 
tn-ChlefoftheBenondae. Scale, Si mllea lo an loch: elie, g2 Inches bi 
Mounted, In use, ui on roller, lunhbcd. Zli. 

WEST INDIA ISLANDS and OT7ATDUAI.A.-^owinE 



le LSLANT OF JAMAICA. 



AICA. Pcemred bj 

_,.., — „ , — naica, under ui« dlrec- 

Kii,R.K. Ulrecur of Roads and Surrejei-Geheral. 



Topograplikal Map, based opoa Mno'g Original Buner In 
1 K tSe jcar 1B46. By Sir RuBBET H. ScHOllHOBOH, K.B.E. 



Edward Stanford, 55, CliaxiiLg Ciqu, Lnu^ini. 



\ 



BELBDTBD LIST, 



A1TSTBALI A.— Frmn Sanej-i miile hy onliT of Ibe Srirish Gov. 




the Surveyi ;i[ Cupt. FrQint', R.E.. Suiveji^t-GeiiHr&l of tba CuLonj. Bt J, 
Amxovxiim. Smle, II lollel la gji iiicli ; eliB, H Incbu b; IS. Sbn^ 



TIOTOBIA.— i NEW MAP Qf the PROVINCE of VICTORIi C-*<»>»11») 1 
Sboning sll 111; Roadi. Sivat, Tuwns. CoddUw, Oulil Digging Ebof and 
Catile Slaliims, Jk. tiolF, 20 miles u an Incli; bIi«, 31 liHJiw br u. la 
ibfel. 31. M. I or minmlfd un Unen. Id cue, ii. fii. 

KE W ZEALAND.— STANFOBH^ MAP of NEW ZEALAND: OomplM 
from Tike moflt rwcDt DocutDQiU. Scale, e4 milefl to aD Incbi eint, ITlnchsbf 
19. Full-coludnd, In tAieel. ii.i moaaU^OD lind^ Id cose, 3t. ^. 

KEW ZEAIiABID.— From Official DocointDlB. B; J. AnKOVBMriB. Siali, 



TASMAKTA (Tan Diemen's Landl.-Fram Its. Siirvf 
CoLfflim Office, and in Ihs Vm Dltmeri's Land Cmpadifi OKce. By 
ratiTH, Gcule, lot mUnloiui aab; eiie, 2i incbeabs^i. iibecl, co 



Edward Stanford, 55, Charmg CrosB, London. 



SOHOOI/ aUFfl. 



School Igafs. 



STUTFOSI'S SEW SJSRIM 07 SCHOOL HAPS. 



, , , _--, , ^1, flTKlibrd, CroierbotT, Dertv, 

ei*«ow. HaUOi. Hoddereeeld. SdU, Lelcsiur, Newfluuleon-lVnc. Nntli^ 
bui, OUham, Perth, SorboniT^ SlDCkUm. SDDderlaiid, Wot Brmmldi. tc. 



Eemispliere. I England. | Afiico. 
Western Hemiephere. Aam. North America. 

Borope. Holr Laud. Soatb America. 

British iBlea. | India. I Australasia. 

Alffl, aize 42 Inches by 3*, cadi St. 
Scotland. I Ireland, t AustraUa,. | New Zealand. 
Old Testament. | New Teetament. I Acts and Epistles. 
The British Isles, sue li iMha by ao. price 42j. 
ThB World in Hemispheres. Siie im IndieB bj K, priu 16t. 
TUb Ken Buries of LdrRe Scbool Mops bu been drawn uid uignTed wlEh Ibfr 
Atmott carp, lod is conatrncl&l np-jn Ihe principle of quDkUnlDff wltii gHortphtcal 
■BBirmer and syoleiiuilLc Ktiueemcnl Ibe bold ontline uid leaering leqoiale tar 



STAITFOILB'S SHALLEB, SESIE8 OF SCHOOL KAPS. 

Published under Ihe diifaion of Ihe Socistt fob FBOiiaTtKS CHeuiiAS Klov- 
LEPOE and of ili^ Nihdsu Societt. lliew new Mspc reuin all Uje chincier- 

In coloqred *eEi, ii. 8d. ; Bit, » ipches b^ 27. 

I North 



Edward Stanford, 65, Chamg CTQ«fc,'U(^^»u 



i 







14 BEIBOTBt. UST. " , 


STANFORD'S NEW PHTSIOAZ. SEBIE8 of WALI. UAFS, ' 

for UM In Sdioal. jind ODLEgM. tdlial by A. C HuiBir, LL.U.. F.R-S, lic^ i 

The British Isles. Sutc \\\ milu U w lacbi slu, M iocha by SB, J 

Eng-Und snd Wales. Sale, fl mll« to an Inch; ili^ U litcha by 1ft .1 

mounlHi on ruUetB, vUTilabal, 301. 1 

Europe. Siaile, it, mUci tu ui Incli ; eke, Si> iucbea by (0, muantcd on mOnt, \ 




Scotland. Sals. Snillwlomlnch; ht^.M Inchabju. 
Ireland. Scule, H mUet to no Indi ; titu. M tncbra by *i. 
Amariea, North. Soslo, ST mil™ Wm Incbi siK.BOinchw bySB. 
America, South. Smle, BJ mil™ loimincb: jIm. eeinch™ by ss. i 




VAKTY'S EDUOATIONAL SEHIES of CHEAP WAIi J 

.nJ rcvl^ «I10.)01, col^Uftd, mutuitcd, «ul v^nlBhrf. 

The World (MtnaU,!). Sli^, bo lnch» by 31 Prid= IM. 
The British Isles. SIh. si lnch«by»i. PrUsiOi. 




Also Uie fQllDwlng, cadi e<., size. 34 Indies by 3S :~ 

Asia. 1 Eng'land. 
Africa. ' Scotland. 
America. Ireland. 
New Zealand, i Boman Empire. 


JonmeylnKS of 1 
the Childion of \ 
Israel. 

S. Paul's Toya^BB i 
and Travels. 




VAET-yS LAEGE 0UTIJ3JE HAPS. Prl«, In pkiu d.«l. a.. 
The World Cslobulir). 1 feet 3 Inches by 1 feet a inobM. Price. In plalii 




The World fMETCator), 21 inches by lb In. 

And tb^ Mlr-wlns. plain sbeci. It art 1 coloured. I.. M. J mom Ud on BUen, «. i 
Mie. 2 fel 10 iQctaei by a imi. 2 inch™. 




Europe. 1 America. 1 Ireland. 

Asia. England. Palestine (O. Teat.). 




STAHTORn'S OITTLINE MAPS. Siw. il inch,.s by ii. pttaud oi 

UsefnlKno-lcdEeScdely'sMftiKundatlosia. Prlca 6d. t«ch. 
STAJffP^D^SPBOJECTION SERIES. Unifiirm In alw. price, *«. 




/ 


The OXFORD SEBIBS of OUTLINE MAPS. Siie. 1« inohe. by 14. 


Mwaid Stanford, 65, Charing Cross, london. 




^^ 



F 



hatcb&l hibtobt suosakb, &a, 16 

^ianfbrb's Diagrams of UatHtal Pistorg. 

Thue DiagraoiB. oompilfd bj ttotliilnenl SdentiBc Men whose namea are appcndBd, 
Uiebeat style oT art. Tbe Serlci consists o( Twelve BnbJeoU. each sria^gHl so Out 

Priix Dfnch. moDTiIalDa nUerind varnished. Si.; crfaldedln book [arm, It. 
Charaoteristio Britiah FoBBila. By J. W. Lowar, F.R.G.H. 



The VeBatable Kingdoin. By A. Mekfeet. 

The OrdBFE and Families of BTolliiHoa. By Dr. Wooditabs. 

Myriapoda, Aracliuida, Crastacea, AnnBlida, and EntoiOB. 

By Ai>«K WHriE. and fir. BiiaD. 
Inaacta. liy Adau Wqite. 
Fishes- By P. H, Goaae. 

Septula and AmpMhia. By Dre. BEtt, sod Biinn. 
£irdB. By Geoeqe Gair. 

ouu&lia. By Dr. Bjjed. 
BritlBh Sedimentary and FooalUferoiiB Strata. By H. W. 

Behtow, F.R.9., F.GA 



Irtimg's Jm|)robtb ©afu^tsms. 

Edited bt BOBERT JAMES MANN, M,D., FJt.A.S.. F,R,G.S,, 



Edward Stanford, 55, Cliarui^ Croas, London. 



SSLEOTED LIST. 



"3 



PSEOEFTITB ILLVSTBATIONB OF TH£ BIBI.E. AS«rta i 
of Firtj-twoPrJnUtDeidSdriplBrilInmnictiDn.Bolecl«llnpiirtbyilie Anlbor J 
o( ' heeaoas on Objfcu,' Tbe wbnle fnni Origloal Duigns b; S. Bnnuxim, | 



ThcSetofsaPrlnla 



VASTT'B SELECT SERIES of SOUESTIC and WHJD 

AN!MAI.a IniwD rmm Maturt ud from the Woika of Emlnenl Amsla. Is 
3B curefollf-cDlDHrHl PLiiUu, eihibitiDK 130 Fi^T«, SEse, 12 Inches bj S. 
The aelQctlou of AhIduLb bru be^n UmJtMl to tbo^e wblcb an nioBt kvown and 

beat idiuiMd to elJoll Inquii; from ttie ^UDg. atul aOurd Kope for imtrucUoii sad 

BpplkaUDii. 

In Clolh. and Gluo. 
SetorasPilnU.ColoDred 13>. .. Iti. .. ■ui. 



S VIHW, clearly eihibHIni, oi 
.^ .o..„.,..MB .Hi llliutraUDii9,ttae relative siieaa 

OsIDplDte Set, 



id LfliidBcape,/wH 
Single Pl«lffi,/ull ccltiui-el 
YABTT'S GRAFHIO II.I.TTSTBATIONS of ANIIILAXS, 



IE ih»!r Utmiy io Mwi, in Heir Services dnttag Uf 
= T..._..^.., 1 1 OI.. .. \n^„ by 13. Price, 



and key, 39f- Btt ; nr hdlf-bcimd In lealher, u^ ^ 
Hi! ai Kfaratt Prints nay sin (« iaii, pria Ii. «d. eoc*. 



ID Uiiiboani, It 



ompkte line i>r Eura 
] appUcallon, or by posl 



b: 



Edward Stanford, 55, Ckum^ ^ok. \A^^n. 



CN irrtblr MiinrfictinrfM teistriis. 



TA? Series comprises thefaOawiTig Valume^y pricz -^^ 6d. mdL 

fron (t7id SUel ,. .. .. W. 3C.\.ttieii Weli^iaaes^ F.CS.^ FJt_4^. 

Ctpper /.A-PffTLUPS, F.C.S.,F.G»S~(Meii.Insi. C: 

/?r?i.?f, Tin, fimi ZiTic ,. Walter Graham. 



M^mUU Minin:^ Professor, W. Warjct&toc»: Sjcyth:, F.R 

F.G.S- (School of Mihgr). 
OhU A, Galletly (Curator of Edmbm:^ Miis< 

of Science and Art). 
CMUeries Pilofessor W. WARi^GTor; Sjiytk, F.R 

F,G.S> (School of seines). 
/iuU^Un^ Sitofus Professor HcxL, F.R.S.^ F.G^. (Directoi 

Geological Survey of Ireland) > 
/ixphipje Compounds ,, W. MAXTiExr Williams, F.CJS., F.ILA.S. 



(fum^ //ails J Pins and\ 

Nffdiex^ Sr.rtwSf Nuts\ The Btrming^iani Trades^ — The late W. 
and JioUSf fiUctroplate, | AiTKEN (Birmingham). 
SaddUry . . j 

^Cld^r^MArM W W .';} G. Lindsey (Birmingham). 
Cuf/fry F. Callis (Sheffield). -- - 



Adda and Alkalies .. .. Prof. Church, M. A., F.C.S. (Royal Agri< 

* tural College, Cirencester). 

Oih and Candles ,. ,. W. Mattieu Williams, F.C.S., F.R.A.S. 
Cas and lAf^htin)^ .. .. R. H. Patterson, F.S.S. (hite Metropol. ( 

Referee). 

.A^ 

Wmd Prof. Archer, F.R.S.E. (Director of Edinbu 

Museum of Science and Art). 

Flax and fjncn W. T. Charley, M. P. 

Cotton , Isaac Watts (Sec. Cotton Supply Associatic 

S^J^ .. B. F. Cobb (Sec. Silk Supply Association). 

London : Edward Staniord, 55, GViaxviis ^t^%«.. 



' 



n 



il 



I 




'-"" ■■^"''^"'' 



— -f 



7 -«jfjq>n»,,FT5^TW»*- 




